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Edward Kraemer Sons, Incorporated 
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Burnsville, Minnesota 55337 
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SUBJECT1 Status of the Environmental Assessment Worksheet (EAW) 
for Expansion of the Durnsville Landfill Site 


Gentlemen1 


The Minnesota Pollution Control Agency is reviewing tho draft 
EAW concerning your proposed expansion. Concurrent with your 
proposal, the MPCA is preparing El\W's for thre~ other landf.l.lls 
in the seven county Hetro area. It appears that the Minnesota 
Environmental Qual.ity Board rules concerninq rela~ed actions 
could apply to these four proooseil! lanafi 11 e,:;;,,:msions. Con­
scq ucntl y, 1-l?Ci". Doard action has been de1'1yP.a until the Novem­
ber 27, 1979 meeting • 


The EAW for your proposal and the staff rP.commendations will be 
provided to you at least 10 days in advance of t~e Agency Board 
meet.1.ng. '!'ime wi 11 be provided for you to address the Board if 
you so desire. Pl0as,;i contact me concsrning any questions or if 
I may be of any further assistance to you. 


Sincerely, 


Dale E. McMichael 
Prl.lject Manager 
El'\vironmental Planning i:. Retiew Unit 


(612) 296-7293 3020220 








I 


•• 


I 
I 
I 


•• 
I 
I 
•• 
I 
I· 


I· 
I 
I 
I 
I 
' 


'I ., 
~' 


, 


··.·Minnesota Pollution· 
Control Agency 


· Human Health and E.cological 
. Risk Assessments. for the 
. . Freeway· Landfill. - . Burnsville, Minnesota · 


October 199~ 


~. ' )' · .. 


. ' ~· 


.-, 







I 
I 


I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 


CDM 
environmental engineers, scientists, 
planners, & management consultants 


October 7, 1993 


Mr, Don Abrams, Project Manager 
Solid Waste Section 
Minnesota Pollution Control Agency 
520 Lafayette Road 
St. Paul, MN 55155 


CAMP DRESSER & McKEE INC. 


Ten Cambridge Center 
Cambridge, Massachusetts 02142 
617 252-8000 


RE: Final Human Health and Ecological R-isk Assessments for the 
Freeway Landfill - Burnsville, Minnesota 


Dear Mr. Abrams: 


Camp Dresser & McKee (COM) is pleased to submit five (5) copies of 
the Human Health and Ecological Risk Assessments for the Freeway 
Landfill. This document incorporates all of the comments prepared 
by the Minnesota Pollution Control Agency (MPCA) on the draft 
report. Per your comments, COM exercised the option to fully 
document the semi-quantitative Ecological Risk Assessment approach 
rather than eliminating sections of the report to reflect a 
qualitative approach. The substantive revisions to the draft 
document reflected in this final document can be summarized as 
follows: 


1. Additional detail was added to substantiate the semi­
quantitative approach used in the Ecological Risk Assessment. 
All relevant calculations, footnotes, and references have been 
provided; and 


2. Three additional figures were added which illustrate (1) Local 
Wildlife Refuges and Management Areas; (2) Local Wetlands; and 
(3) Habitat Areas for Threatened and Endangered Species. 


COM is confident that you will find the enclosed document to be 
complete. We look forward to working with you again in the future. 


Sincerely yours, 


CAMP DRESSER & McKEE , 


~ ~ry 
Christine Rioux 
Task Manager 


Printed on recycled paper 


A.f PROVED: 


e.'"1. lB7:1J-
Clarence Biez-/ 
Principal 
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Executive Summary 
The objective of this risk assessment is to evaluate potential human health and ecological risks 
that may result from exposures to chemicals at-or originating from-the Freeway Landfill in 
Burnsville, Minnesota. Risks to human health were evaluated for two receptors: (1) Freeway 
Landfill workers; and (2) residents living near the Freeway Landfill. The overall approach to 
the risk assessment follows guidance provided by the EPA in Risk Assessment Guidance for 
Superfund-Human Health Evaluation Manual (Part A) Volume 1. Interim Final (EPA, 1989), and 
the Minnesota Pollution Control Agency (MPCA). Risks for ecological receptors were evaluat­
ed using an approach consistent with that presented in the EPA Risk Assessment Guidance for 
Superfund-Environmental Evaluation Manual Volume II. Interim Final (EPA, 1989). The ecologi­
cal risk assessment considered risks to ecological receptors via direct exposure to leachate and 
surface water. Risks to ecological receptors via exposure to landfill gas was eliminated as an 
exposure pathway in the scope of work. 


Human Health Risk Assessment 
The scope of the human health risk assessment (HHRA) includes a quantitative evaluation of 
non-carcinogenic and carcinogenic health risks associated with chronic exposures for landfill 
workers and nearby residents; and a semi-quantitative evaluation of the health risks associated 
with acute exposure of scale-house workers to landfill gas chemicals. Health risk estimates are 
based on modeled chemical concentrations in air which were derived from landfill gas data 
provided by MPCA. 


Landfill gas data were compiled by the MPCA for landfill gas control systems at five landfills 
in Minnesota. In addition, landfill gas data compiled by EPA were employed for those com­
pounds found at the Minnesota landfills in trace quantities below the detection limit, and for 
which no other MPCA data were available. These data were used to evaluate chronic expo­
sures for workers and the public. Methane concentrations were obtained from scale-house 
indoor air at the Freeway Landfill and served as the data source for evaluation of acute expo­
sures to scale-house workers. 


As recommended by the EPA, potential human exposures were evaluated based upon a 
reasonable maximum exposure (RME) approach. By using this approach, conservative expo­
sure estimates (i.e., well above the average case) are obtained. The RME exposure point 
concentrations were based upon air dispersion modeling estimates using site-specific meteoro­
logic conditions. Nine receptor locations were selected as representative of existing residences 
and/ or schools in all directions around the Freeway Landfill. 


Exposure assumptions were based on EPA exposure guidance documents and best profession­
al judgement. Potential human health risks were estimated by using modified risk estimate 
equations and toxicity values developed by the EPA. 


Table E-1 summarizes risks for the inhalation route of exposure associated with exposures to 
chemicals at the Freeway Landfill. Non-carcinogenic risks to landfill workers were estimated at 
1.1 x 10·2 (or 0.011), a value well below the EPA target non-carcinogenic risk limit (hazard 
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Table E-1 Summary of Risks to Human Health 


Freeway Landfill Risk Assessment - Burnsville, MN 


U ON-SITE LANDFILL WORKERS 


Inhalation 


2} NEARBY RESIDENTS 


Inhalation 


Notes: 
(I) Cancer Risk Range: l.OE-06 to 1.0E-04 
(2) Non-Cancer Risk Limit: 1.0 Hazard Index 


Excess 
Lifetime 


Cancer Risk 


1.4E-06 


5.0E-07 


Exceeds 
Risk Range (1) 


NO 


NO 


Hazard 
Index 


1.JE-02 


1.JE-03 


Exceeds 
Risk Limit (2) 


NO 


NO 
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Executive Summary 


index) of 1.0. Carcinogenic risks were estimated at 1.4 x 10-6, a value within the EPA target risk 
range of 1 x 10-6 to 1 x lD-4. Action generally is not warranted for sites where the cumulative site 
risk to an individual based on reasonable maximum exposure is less than 10-4. Action may be 
warranted if a chemical-specific standard defining acceptable risk is violated or there are non­
carcinogenic effects or an adverse environmental impact. 


Non-carcinogenic risks to nearby residents were estimated at 1.1 x 10·3 (or 0.0011), a value well 
below a hazard index of 1.0. Carcinogenic risks were estimated at 5 x 10-7, a value lower than 
the EPA target risk of 1 x 10-6 to 1 x lQ-4, and therefore, not of concern. Indoor air concentrations 
at the Freeway Landfill scale-house do not exceed occupational exposure limits for the chemi­
cals of concern. A degree of uncertainty arises in the general practice of risk assessment and the 
estimation of risks. The main contributors to uncertainty are identified and discussed in 
Section 7.0. 


The risk estimates derived in this HHRA are based on quantitative assumptions specific to the 
Freeway Landfill site, landfill workers and nearby residents. Estimated risks would no longer 
be valid for the populations assessed should conditions change at the Freeway Landfill. 


Ecological Risk Assessment 
The ecological risk assessment (ERA) qualitatively evaluated risks to ecological receptors 
associated with exposure to landfill contaminants. Specifically, the scope of work called for 
evaluation of risks associated with direct contact (dermal) or ingestion of leachate by wildlife. 
In addition, the ERA evaluated risks to aquatic biota associated with exposures to landfill­
related contaminants transported to surface water by either groundwater or leachates. 


Risks were estimated qualitatively in this ERA by use of the toxicity quotient (TQ) method. The 
TQ method takes the estimated exposure concentration and divides it by a toxicity reference 
value (TRV). If the TQ is greater than one, potential risk exists; if the TQ is less than one, a risk 
is considered unlikely. 


Potential risks to aquatic species exist from exposure to certain COCs in groundwater and 
surface water. Table E-2 summarizes these potential risks. However, the potential risks 
associated with release of groundwater to surface water are based on a worst case assumption 
that the entire concentration detected in groundwater is discharged to surface water. Concentra­
tions in surface water are generally lower than those found in groundwater. In addition, 
surface water exposure concentrations are based on an upper confidence concentration estimat­
ed using t-statistics. However, there were only two samples taken at SW-3 and six samples 
taken at SW-6, thus the use of an upper confidence level based on t-statistics would overesti­
mate the expo·sure concentration and thereby overestimate risk. 
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Table E-2 


Groundwater 
Compound 


Alwninwn 


Iron 


Silver 


Thalliwn 


Zinc 


Surface Water (SW· 6) 
Compound 


Alwninwn 


Copper 


Iron 


Lead 


Selenium 


Silver 


Summary of Potential Risks to Ecological Receptors 
Freeway Landfill Risk Assessment · Burnsville, MN 


Toxicitv Quotient 


1.36 


4.37 


3.26 


25.00 


3.83 


2.17 


Toxicitv Quotient 


2.18 


1.38 


1.07 


0.16-2.3 


1.60 


0.16-2.3 


7.83 


60.00 


Based on chronic exposure. 


Based on chronic exposure. 


Based on acute exposure. The Toxicity 
Reference Value is a proposed Ambient 
W arer Quality Criterion. 


Based on chronic exposure. 


Based on chronic exposure. 


Based on chronic exposure. 


Based on chronic exposure. 


Based on chronic exposure. 


Based on chronic exposure. 


Based on chronic exposure. TQ only 
exceeds one at certain warer hardnesses. 


Based on chronic exposure. 


Based on acute exposure. TQ is 
greater than one only at certain water 
hardnesses. 


Based on acute exposure. Toxicity 
Reference Value is a proposed Ambient 
Warer Quality Criterion. 


Based on chronic exposure. 
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TableE-2 
(continued) 


Surface Water (SW - 3) 
Comnound 


Aluminum 


Iron 


Lead 


Zinc 


Summary of Potential Risks to Ecological Receptors 
Freeway Landfill Risk Assessment - Burnsville, MN 


Toxicitv Quotient 


1.22 


10.47 


68.7 


0.35-2.5 


2.97 


Based on acute exposure. 


Based on chronic exposure. 


Based on chronic exposure. 


Based on chronic exposure. TQ exceeds 
one only at certain water hardnesses. 


Based on chronic exposure. 
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Section 1 
Introduction to Human Health and 


Ecological Risk Assessment 
This Human Health and Ecological Risk Assessment, prepared by Camp Dresser & McKee Inc. 
(CDM), evaluates potential risks to workers, nearby residents and ecological receptors at the 
Freeway Landfill site in Burnsville, Minnesota. This Risk Assessment was prepared for the 
Minnesota Pollution Control Agency (MPCA) under the amended Multi-Site II Contract. 


The objective of the focused human health risk assessment is to evaluate the potential on-site 
and off-site air impacts to human health under baseline conditions, namely, in the absence of 
remediation. In the human health risk assessment (HHRA) non-carcinogenic and carcinogenic 
risks are estimated for the on-site landfill workers and nearby residents with the potential for 
chronic exposure to landfill gas chemicals at or originating from Freeway Landfill. In addition, 
indoor air concentrations to which scale-house workers are exposed were compared to avail­
able occupational standards and guidelines of non-methane organic compounds (NMOC). 


The objective of the ecological risk assessment (ERA) is to qualitatively evaluate the potential 
ecological risks associated with direct contact and/ or ingestion of leachate seeps by selected 
species under current conditions. In addition, risks associated with direct contact and/or 
ingestion of chemicals in surface water were also evaluated qualitatively. 


The procedures in this risk assessment conform to those presented in Deliverable No. 2-Proto­
col Document and Exposure Point Concentrations (CDM, 1993). This Deliverable No. 3 has 
been prepared in consideration of the Risk Assessment Contract Management Technical 
Support Document (RACM TSD) prepared by MPCA. 


1.1 Scope 
The HHRA evaluates the potential human health risks that chemicals in landfill gas may have 
on human populations working at and/ or living near the Freeway Landfill site. The scope is 
outlined in the Technical Assistance Work Plan (CDM, October 14, 1992). 


Because groundwater downgradient of the site is not used as a potable water source, and 
surface waters (e.g. on-site ponds and off-site ponds and rivers), while used for fishing and 
boating, are not classified for protection to the standard of full body contact, pathways associat­
ed with exposures to chemicals in these media were not evaluated in this HHRA. 


Direct contact and subsequent exposures to leachate and surface soil contaminants is also 
believed to be limited at this time for HHRA purposes. While leachate seeps exist at the 
Freeway Landfill, exposure to contaminants in these seeps would be of limited duration and 
are likely to contribute negligibly to overall risks to workers in proximity to the site. Hence, 
this exposure pathway is not believed to be significant, and was not evaluated in the HHRA. 


CDM Camp Dresser & McKee 
11~1~RT-HHAA/10Q3 


1 • 1 







I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 


Section 1 
Introduction to Human Health and 


Ecological Risk Assessment 


While current exposures to contaminated soils are possible, and future exposure to landfill 
materials during a future construction scenario may be possible, the potential for these expo­
sures cannot be addressed at this time given the absence of site-specific soil data. This pathway 
was not evaluated in the HHRA. 


The ERA evaluates exposures associated with direct contact or ingestion of leachate seeps and 
surface water. Exposure to groundwater chemicals of concern (COCs) was also considered in 
light of the potential of these COCs to discharge to surface waters. Risks associated with 
exposure to landfill gas were not evaluated in the ERA for reasons discussed in the Technical 
Assistance Work Plan and in Section 8.2. 


1.2 Approach 
This document follows an approach agreed upon by COM and the MPCA after a series of 
negotiations and modifications to the Final Technical Assistance Work Plan. The overall 
approach to the ERA and HHRA will follow guidance provided by the MPCA. MPCA's 
approach takes into consideration guidance provided by the U.S. EPA in Risk Assessment 
Guidance for Superfund: Volume I - Human Health Evaluation Manual Volume II - Environmental 
Evaluation Manual (Part A)) (EPA, 1989). The human health evaluation document provides 
guidance on evaluating data and identifying chemicals selected for quantitative analysis, 
developing exposure scenarios depicting expected exposure conditions, assessing chemical 
toxicity and combining this information to estimate non-carcinogenic and carcinogenic risks. 
The environmental evaluation document provides guidance on evaluating data, identifying 
chemicals of concern, describing the site and study area, and characterizing exposure and risk. 


COCs for the Freeway Landfill site were selected from data provided by MPCA. For HHRA 
purposes, two datasets-Dataset Nos. 1 and 2-were prepared and are the basis of this risk 
evaluation. Dataset No. 1 consists of all COCs which will be quantitatively evaluated in the 
chronic exposure scenarios involving on-site landfill workers and off-site nearby residents. 
Dataset No. 2 consists of all COCs which will be semi-quantitatively evaluated in the acute 
exposure scenario involving scale-house workers. Dataset No. 1 will be assessed by estimating 
risks associated with exposure to these COCs. Dataset No. 2 will be assessed by comparing 
exposure point concentrations (EPCs) for each scale-house COCs to available occupational 
exposure limits developed by the Occupational Safety and Health Agency (OSHA), the 
National Institute of Occupational Safety and Health (NlOSH), and the American Conference of 
Governmental Industrial Hygienists (ACGIH). 


COCs for the Freeway Landfill ERA were selected for groundwater, surface water, and 
leachate. The data for selection of COCs was provided by MPCA. Exposure to groundwater 
and surface water was considered for aquatic organisms while exposure and ingestion of 
leachate were considered for terrestrial organisms. 


The degree of conservatism that is appropriate when assessing human health risks is a topic that 
has been widely discussed. For this risk assessment, COM will adhere to EPA guidance by 
selecting intake variables that, in combination, reflect the Reasonable Maximum Exposure 
(RME), i.e., the maximum exposure that may reasonably be expected to occur at the site. These 
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Section 1 
Introduction to Human Health and 


Ecological Risk Assessment 


selections will be based on EPA guidance, site-specific considerations, quantitative air emis­
sions modeling results, and professional judgement. 


The Freeway Landfill Human Health and Ecological Risk Assessment has been organized in the 
following format, consistent with EPA guidance: 


• Section 2.0 - Data Evaluation for HHRA and ERA - evaluates and reviews available site 
data 


• Section 3.0 - Selection of Chemicals of Concern for HHRA - chemicals of concern at the site 
are identified and the two databases used to evaluate exposures are presented. 


• Section 4.0 - Exposure Assessment for HHRA - the potentially exposed populations are 
identified, exposure assumptions are presented and exposure point concentrations are 
developed. 


• Section 5.0 - Toxicity Assessment for HHRA - qualitative and quantitative toxicological 
information is presented for all chemicals of concern. 


• Section 6.0 - Risk Characterization for HHRA - risk estimates are presented for workers 
and nearby residents. 


• Section 7.0 - Uncertainty Assessment for HHRA - sources of uncertainty and potential for 
over- and underestimation of risk is evaluated. 


• Section 8.0 - Ecological Risk Assessment - qualitatively evaluates risks to ecological 
receptors. 


Section 8.1 - Ecological Receptors - describes ecological setting and selects species of 
concern. 


Section 8.2 - Selection of COCs - presents criteria for selection of COCs and the 
chemicals selected as COCs in groundwater, surface water, and leachate. 


Section 8.3 - Exposure Scenarios and Pathways to be Evaluated - describes the expo­
sure pathways evaluated and calculates exposure point concentrations. 


Section 8.4 - Toxicity Reference Values - presents the toxicity reference values for 
aquatic organisms and terrestrial wildlife. 


Section 8.5 - Risk Characterization - estimates risk using the Toxicity Quotient Method 
and discusses uncertainties associated with the risk estimates. 
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Section 1 
Introduction to Human Health and 


Ecological Risk Assessment 


1.3 Interim Deliverables 
In accordance with the Contract Management Protocol and as stated in the Freeway Technical 
Assistance Work Plan (CDM, October 14, 1992), a total of six deliverables were to be submitted 
to the MPCA by CDM. The deliverables identified in the Work Plan-to be submitted under 
separate covers to facilitate MPCA review-include: 


(1) Data Summary and Selection of Chemicals of Concern 
(2) Protocol Document 
(3) Exposure Point Concentrations 
(4) Draft Risk Assessment Report 
(5) Response to MPCA Comment Memorandum 
(6) Final Risk Assessment Report 


Given the need to expedite the deliverable comment and review process, it was agreed that 
Deliverable Nos. 2 and 3 would be combined. This modified approach was a result of exten­
sive conversations between CDM and MPCA personnel. 


Figure 1.1-1 presents the interim deliverables which have been submitted to MPCA by CDM to 
date. The following sections briefly describe the scope of these Interim Deliverables. 


1.3.1 Data Summary and Selection of Chemicals of Concern 


Task 1 - Data Summary and Selection of Chemicals of Concern deliverable was initially 
submitted on December 22, 1992 to the MPCA. For this deliverable, a summary and evaluation 
of the analytical data provided to assess risks associated with exposure to chemicals at or 
originating from the Freeway Landfill was presented. In addition, COCs were selected for both 
the HHRA and ERA, using an approach described in this deliverable and consistent with the 
Work Plan. This deliverable was later revised on February 28, 1993, in response to MPCA 
comments. MPCA comments and revisions performed by CDM have been incorporated as 
currently presented in Section 2.0 of this deliverable. 


1.3.2 Protocol Document and Exposure Point Concentrations (EPCs) 


Task 2 - Protocol Document and Exposure Point Concentrations deliverable was submitted to 
MPCA in March 1993. This document was prepared to provide MPCA's technical review 
panel an overview of the approaches and assumptions that CDM used in assessing the potential 
human health and ecological risks associated with contaminants originating from the Freeway 
Landfill site. The need for a protocol document arose in part because, although a number of 
assumptions and approaches used to estimate risks to human health have become standardized 
by the U.S. Environmental Protection Agency (EPA) many other assumptions are site-specific 
or based on disciplines that are evolving. While committed to utilizing the most current and 
applicable approaches, CDM also recognizes the importance of evaluating and presenting risks 
in a manner consistent with MPCA-preferred approaches. 


In addition, EPA guidance on preparing ERAs has not advanced as far as EPA guidance for 
HHRAs. While there are several basic components which comprise most ERAs, a standard 
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Section 1 
Introduction to Human Health and 


Ecological Risk Assessment 


design does not exist and the scope of ERAs are often driven by site-specific factors. These 
issues are fully discussed in Deliverable No. 2. In addition, exposure point concentrations 
(EPCs) for both the HHRA and ERA were derived in this deliverable and the approach to their 
derivation was extensively discussed. 
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Section 2 
Introduction to Data Evaluation 


This section provides a summary and evaluation of the analytical data provided by the Minneso­
ta Pollution Control Agency (MPCA) to assess risks associated with exposure to chemicals at, 
or originating from, the Freeway Landfill site. Data, originally presented in the 1988 Remedial 
Investigation (RI) (Conestoga-Rovers Associates, 1988) report and collected through December 
1992 (MVTL Laboratories, Inc., December 16, 1992 Work Order Number 31-0011), are summa­
rized and chemicals of concern (COCs) are selected for every media for which an exposure 
pathway exists. Physical and chemical properties for chemicals of concern to be evaluated in 
the chronic exposure scenarios of the human health risk assessment are identified and dis-
cussed in this section. 


Analytical data employed in the HHRA and ERA include groundwater, surface water, and 
leachate data which were provided by the MPCA. As outlined in the Scope of Work, MPCA 
provided CDM with validated data for use in the risk assessments. Most groundwater, surface 
water, and leachate samples were validated, except for the Spring 1992 sampling program 
samples (MVTL Laboratories, Inc., March 23, 1992, Work Order Number 31-0042). Parameters 
of critical importance in assuring quality and useability for risk assessment purposes include 
holding times, laboratory/reagent blank analyses, matrix spike/matrix spike duplicate analy­
ses, field quality assurance/quality control data including trip and field blanks and detection 
limits. 


Landfill gas data were compiled by MPCA for five local landfills. This data has not been 
validated, but is considered reliable and representative of landfill gas emissions at the Freeway 
Landfill. 


2.1 Summary of Available Data 
Sampling programs are typically designed to achieve a number of goals such as the identifica­
tion of hot spots and the extent of contamination. The sampling programs performed at the 
Freeway Landfill site were primarily developed to provide an overall characterization of site 
conditions relevant to the potential for on-site and off-site contaminant transport. 


A characterization of the Freeway Landfill site has been performed by two consultants-Conesto­
ga-Rovers Associates 1988 Remedial Investigation (RI) report and B.A. Liesch and Associates 
1991 Supplemental Remedial Investigation (SRI) report. 


Both the RI and SRI reports present and discuss site data for a variety of media, including 
groundwater, surface water and leachate. MPCA provided surrogate landfill gas data from 
five Minnesota landfills, as well as methane air monitoring data from the scale-house at the BF! 
weight station located on the landfill site. Local background air, ground water, and surface 
water data were not evaluated for risk assessment purposes. Site-specific soils data were not 
available to estimate the magnitude of risk associated with exposure to chemicals in this 
medium. Although Minnesota soil background data were provided to CDM, the lack of site­
specific soils data precluded the use of these data (for comparison purposes) at this point. 
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Section 2 
Introduction to Data ~valuation 


Should site-specific soils data be collected in the future, this background data should be used 
to estimate risks from exposure to chemicals in site-specific soils. 


Figure 2.1-1 presents the location of the Freeway Landfill site on a U.S.G.S. Topographic 
Quadrangle. Figure 2.1-2 illustrates the site and sampling locations evaluated in the SRI report. 


2. 1. 1 Groundwater Data 


The Freeway Landfill site is underlain by the following aquifers, presented in descending 
order: (1) Prairie du Chien Group (dolomite, sandstone); (2) Jordan (sandstone); (3) Ironton­
Galesville (sandstone); and (4) Mt. Simon-Hinkley (sandstone). The Prairie du Chien-Jordan 
aquifer system is the most significant aquifer in terms of usage in the area. 


Regional groundwater flow would be expected to be toward the Minnesota River, which is a 
groundwater discharge zone. However, the 1991 SRI report presented groundwater elevation 
data collected between May 29, 1990 and February 22, 1991 showing local divergence from the 
regional flow patterns. Specifically, the flow patterns in the Prairie du Chien-Jordan are 
influenced by dewatering operations at the Kramer quarry, adjacent to the southern boundary 
of the Freeway Landfill. Groundwater withdrawals at the quarry produce a cone of depression 
which causes local flow to move toward the quarry sump and away from the river. If 
dewatering activities cease at the quarry, flow would resume along more natural lines and 
move toward the river. 


For site characterization purposes, groundwater quality data have been collected from 1970 to 
1992 from wells within and adjacent to the Freeway Landfill site. Groundwater samples were 
analyzed for the following parameters: (1) volatile organic compounds (VOCs) (Method 624); 
(2) priority pollutant metals (Method 200 series); and (3) additional metals including alumi­
num, iron, calcium, magnesium potassium and sodium. The lists of metals varied according to 
whether the samples were analyzed by Pace Laboratories, Inc. or MVTL Laboratories, Inc. The 
Pace list included beryllium, thallium and cyanide, while the MVTL list included aluminum, 
iron and the four minerals. 


Table 2.1-1 presents a summary of the chemicals detected in groundwater along with their 
respective frequency of detection, detected concentration/range of detected concentrations and 
minimum detection limits/range of detection limits. 


The standard minimum detection limits for metals are not available in MVTL laboratory 
reports dated March 6, 1991 and January 21, 1991 from the SRI report. This missing information 
led to statistics that appear contradictory on groundwater Table 2.1-1. Groundwater Table 2.1-1 
presents detected concentrations of manganese and selenium from the MVTL report that were 
below the standard detection limits cited on this table from the Pace and MVTL reports from 
1987, 1988 and 1992. 


The nine most frequently detected inorganics in groundwater include: aluminum (10/29), 
barium (21/29), cadmium (25/43), calcium (29/29), iron (29/29), magnesium (29/29), manganese 
(26/29), potassium (29/29) and sodium (29/29). Ethyl ether (20/49), cis-1,2-dichloroethylene 
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Table 2.1-1. Frequency or Detection, Range or Detected Concentrations and 
Detection Limits ror Chemicals Detected in Groundwater 
Freeway Landfill Risk Assesmlent - Burnsville, MN 


Frequency of Range of Detected Range of 


Chemical Detection Concentratiom1 µg/1 Detection Limits, f!Bll 


Tnomnia 
Aluminum 10/29 12-290 3.0 • 250 


Ammie 10/43 1.0-28 1.0-2.0 


Bariwn 21/29 19 • 761 2.0- 100 


Beryllium 4/14 0.4 -1.6 0.2 


Cadmium 25/43 0.1 -6.1 0.1 


Calcium 29/29 3.100 - 406.000 100 


Chromium 7/43 1.0 -9.0 1.0 


Copper 13/33 I.I -50 1.0-4.0 


Iron 29/29 3.8 • 33,400 1.0-50 


Lead 8/43 1.0 -14 1.0 


Magnesium 29/29 1,000 - 188,000 50 


Manganese 26/29 30-3,200 50 


Mercmy 1/43 0.39 0.2 


Nickel 17/43 1.3 -100 1.0 • 40 


Potassium 29/29 1,600 • 16,700 100 


Selenium 5/43 1.5 -19 2.0-3.0 


Silver 4/43 0.2-0.6 0.2 • 10 


Sodium 29/29 3,900 • 208,000 so 
111allium 1/14 43 3.0 • 400 


Zinc 21/43 10- 740 10-20 


YPIBtiln 
Acetone 1/39 21 10-40 


Benune 2/49 1.3-2.1 1.0 • 2.0 


Chlorobenzene 1/49 0.9 0.3 • 1.0 


Chloroethane 2/49 2.1 -5.5 1.0-2.0 


Chloromethane 1/39 4.2 1.0 • 2,0 


I, 4 - Dichlorobenzene 2/49 0.6 -0.8 0.2 -4.0 


Dichlorodifluoromethane 4/49 2.9 • 7.0 1.5 - 2.0 


1,1-Dichloroethane 3/49 0.4-0.8 0.2 


cis-1.2-Dichloroedlylene 13/49 0.4 -10 0.5 -0.8 


lranS-1.2-Dichloroelhylene 9/49 0.4-5.8 0.3 


Elhyl Ether 20/49 1.1 • 19 0.3 • 3.0 


Tetrahydrofman 7/39 15 • 29 6.0 • 15 


1,1,2-Trichloroethylene 8/49 0.8 -1.9 0.4 -0.5 


Vinyl Chloride 2/49 1.1. 1.3 0.5 • 1.5 


f:jg1":, 
(I) Data Sumnwy for each parameter was derived from the following laboratory rcportsource(s): 


A= Pace Laboratories, Inc. July 13, 1987 Pace Project Number 870612521 (RI Report) 
B = Pace Labmatories, Inc. February 5, 1988 Pace Project Number 880113510 (RI Report) 
C = MVTL Labmatories, Inc., Mmch 6, 1991 (Amended) Work Order Number 31 • 320 (SRI Report) 


(Daill originally submitted in November 1990). 
D = MVTL Labmatories, Inc, January 21, 1991 Work Order Number 31 • 0010 (SRI Report) 
E = MVTL Laboratories, Inc., Mmch 23, 1992 Work Order Number 31 • 0042 (POST -SRI Report) 
F = MVTL Labmatories, Inc .• December 16, 1992 Work Order Number 31. 0011 (POST -SRI Report) 


Laboratory Data 


Source (1) 


C, D,E 
A,B,C,D,E 


C, D,E 
A. B 
A. B. C, D. E 


C, D. E 
A.B.C,D.E 
A. B. D,E 


C. D. E 
A.B.C.D,E 


C, D, E 
C. D,E 


A.B,C,D,E 
A.B,C,D,E 


C, D, E 
A.B,C,D,E 
A.B,C,D,E 


C, D, E 
A. B 
A. B, C, D, E 


A. B, C, D, E, F 
A.B,C,D,E,F 
A,B,C,D,E,F 
A,B,C,D,E,F 
A, B, D, E, F 
A,B,C,D,E,F 
A,B,C,D,E,F 
A, B, C, D, E, F 
A.B,C,D,E,F 
A,B,C,D,E,F 
A.B,C,D,E,F 
A, 8, D, E, F 
A, 8, C, D, E, F 
A,B,C,D,E,F 
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(13/49) and trans-1,2-dichloroethylene (9/49) were the most frequently detected volatile 
contaminants. 


Because groundwater downgradient of the site is not used as a source of potable water, expo­
sure pathways involving this medium are not believed complete. Therefore chemicals of 
concern were not selected for this medium for human health risk assessment purposes. 


Chemicals of concern for groundwater and surface water were selected for ecological risk 
assessment purposes and are presented and discussed in further detail in Section 8.0. 


2. 1.2 Surface Water Data 


Surface water data were obtained from two surface water locations (SW-3 and SW-6) in two 
distinctive bodies of water. The first location is the intermittent stream which runs between the 
landfill and the highway (SW-3). The second location is the quarry south of the landfill (SW~). 
For this reason, data obtained from these two locations will be evaluated separately. Surface 
water samples were analyzed for volatile organic compounds (VOCs) and priority pollutant 
metals along with additional inorganic parameters. The inorganic parameters list varied 
according to the laboratory performing the analyses. These data are summarized in Tables 2.1-2 
and 2.1-3. 


For both locations, however, the eight most frequently detected inorganics include barium 
(4/5), calcium (5/5), iron (5/5), magnesium (5/5), manganese (5/5), potassium (4/5), sodium 
(5/5) and zinc (5/5). Cis-1,2-dichloroethylene was the most frequently detected volatile organic 
compound detected in three out of nine samples. 


Because surface waters adjacent to the site are not classified for direct contact recreational 
purposes, exposure pathways involving surface waters are not believed complete. Therefore, 
chemicals of concern were not selected for this medium for human health risk assessment 
purposes. Chemicals of concern for surface water were selected for ecological risk assessment 
purposes, as further presented in Section 8.0. 


2. 1.3 Landfill Gas Data 


The human health risk assessment focuses on landfill gas as the predominant transport media 
by which chemicals at the Freeway Landfill site may reach residential receptors and local 
landfill workers. 


Two available sources of landfill gas data were used to represent emissions at the Freeway 
Landfill. The primary source is landfill gas data compiled by the MPCA in its regulatory 
oversight role for landfill gas control systems at five landfills in Minnesota: Pine Bend Landfill, 
Inver Grove Heights; Flying Cloud Landfill, Eden Prairie; Hopkins Landfill, Hopkins; 
Bemidiji Landfill, and Olmsted County Landfill Rochester. Landfill gas sampling was conduct­
ed at one collection point on five separate days (spanning four seasons) at each of the first two 
landfills. At the Hopkins Landfill, landfill gas was collected for analysis at seven different 
wells, four of them on two separate days. The Pine Bend and Flying Cloud data are from 
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Table 2.1-2. Frequency or Detection, Range or Detected Concentrations and Detection 
Umits ror Chemicals Detected in Surface Water (Sampling Location SW • 3) 
Freeway Landfill Risk ~mnent • Burnsville, MN 


Frequency of Range or Detected Range or Laboralory Data 


Chemical Detection Concentrations, µ.g/1 Detection Limits, J.Lgil Source (1) 


Jnocnnia 
Aluminum 1/2 340 3.0-250 C, D 
Barium 212 300-900 2.0 • 100 C, D 
Cadmiwn 1/2 0.19 0.1 C, D 
Calcium 212 3SS,OOO • S04,000 100 C, D 
Chromium 1/2 1.4 1.0 -4.0 C, D 
Iron 212 1,380. 19,800 so C. D 
Lead 212 2.2 • 3.4 1.0 C, D 
Magnesium 212 113,000 • 1S2.000 10 • 100 C, D 
Manganese 212 3,200 • 7,000 so C, D 
Nickel 1/2 40 1.0-40 C, D 
Potassium 212 22.400 • 26,SOO 100 C,D 
Sodium 212 259,000. 303,000 so C, D 


Zinc 212 30-60 10 C,D 


Yolntiln 
Acetone 1/2 13 10-25 c, F 


cis-1,2-Dichloroethylene 1/3 2.3 0.8 C, D, F 


Elhyl Ether 1/3 2.5 1.6. 3.0 C, D, F 


~ 
(I) Dala Summa,y for each parameter was derived from the following laboratory report sowce(s): 


A= Pace Laboratories. Inc. July 13, 1987 Pace Project Number 870612521 (RI Report) 
B = Pace Laboratories. Inc. February S, 1988 Paco Project Number 880113Sl0 (RI Report) 
C = MV'!l. Laboratories. Inc. March 6, 1991 (Amended) Work Order Number 31 • 320 (SRI Report) 


(Data originally submitted in November 1990). 
D = MV'!l. Laboratories, Inc. January 21, 1991 Work Order Number 31 - 0010 (SRI Report) 
E = MV'!l. Laboratories, Inc. March 23, 1992 Work Order Number 31 • 0042 (POST-SRI Report) 
F = MV'!l. Laboratories, Inc. December 16, 1992 WorkOrderNumber31- OOll (POST-SRI Report) 
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Table 2.1-3. Frequency of Detection, Range of Detected Concentrations and Detection 
limits for Chemicals Detected in Surface Water (Sampling Location SW - 6) 
Freeway Landfill Risk Assessrn,int • Burnsville, MN 


Frequency or Range or Detected Range or Laboratory Data 


Chemical Detection Concentratiom1 llgn Detection Limits, flail Source (1) 


lnoroniss 
Aluminum 1/3 43 3.0 • 250 C. D, E 
Barium U3 184. 300 2.0 • 100 C. D, E 
Cadmium 2/S 0.1 -0.8 0.1 A,B,C,D,E 
Calcium 3/3 101,000 • 1()1),100 100 C, D, E 
Chromium 1/5 1.2 1.0 A.B, C. D, E 


Copper '}J4 2.7 -18 1.0 -4.0 A. B. D, E 


hon 3/3 160-740 50 C, D, E 
Lead 2/S 4.0-4.7 1.0 A, B, C, D, E 
Magnesium 3/3 41,000 • 44.000 10- 100 C. D, E 


Manganese U3 100- 110 50 C, D, E 
Nickel 1/5 2.4 1.0-40 A.B,C0 D,E 


Potassium 3/3 2,600 • 3,500 100 C, D, E 


Selenium 3/5 3.S-7.2 3.0 A.B, C. D. E 


Silver 1/5 0.2 0.2 • 10 A.B.C.D.E 
Sodium 3/3 18,500 - 19.300 50 C, D, E 


Zinc 2/S 10-40 10.0 A. B, C, ·o, E 


yPJptjlc, 
cis-1.2-Dichlmoethylene 2/6 o.s -1.0 o.s · 0.8 A.B.C0 D.E.F 
trans-1.2-Du:hloroethylene l/6 0.3 0.3 A.B.C.D,E.F 


Ethyl Ether 1/6 0.7 0.3 • 3.0 A,8,C,D,E,F 


~ 
(!) Data Summary for each parameier was derived from the following laboratory report soun:,,(s): 


A= Pace Laboratories, Inc. July 13. 1987 Pace Project Number 870612521 (RI Report) 
B = Pace Laboratories. Inc .• February 5, 1988 Pace Project Number 880113510 (RI Report) 
C = MV1l.. Lahoralx>ries, Inc, March 6. 1991 (Amended) Work Order Number 31 • 320 (SRI Report) 


(Dala originally submitted in November 1990). 
D =MV'Il.. Lahoralx>ries, Inc, January 21. 1991 Work Otder Number 31 -0010 (SRI Report) 
E = MV1l.. l..ahoralx>ries Inc, March 23, 1992 Work Order Number 31 • 0042 (POST-SRI Report) 
F = MV1l.. Lahoralx>ries, Inc .• December 16, 1992 Work Otder Number 31 • 0011 (POST -SRI Report) 
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Section 2 
Introduction to Data Evaluation 


landfill gas samples taken at the inlets to the flares. The Hopkins data are from samples taken in 
landfill gas wells. The Bemidji samples were taken at six passive gas vents on two separate 
days. The Olmsted data were taken from one sample at each of three vents and two landfill 
probes. As reported by MPCA, monitoring data for cis-1,2-dichloroethylene and 1, 
1-dichloroethylene at the Pine Bend and Flying Cloud Landfills may have been reversed in the 
test result submittals for two test days. Therefore, the four questionable data points for each of 
these two pollutants were removed from the data base as directed by MPCA. All of the landfill 
gas constituents analyzed by MPCA were selected as chemicals of concern. 


The secondary source of data in landfill gas was compiled by the U.S. EPA, (March 1991, Air 
Emissions from Municipal Solid Waste Landfills, EPA-450/3-90-0lla). These landfill gas 
composition data were obtained from 46 landfills. The identities of the landfills have been 
withheld to ensure confidentiality. However, it is likely that much of the data are for California 
landfills, because the South Coast Air Quality Management District is cited as one of two 
sources. The other source is listed generically as "responses to Section 114 questionnaires". 


Dataset No. 1 


Dataset No. 1 represents the universe of data employed in the evaluation of chronic exposures 
for landfill workers and nearby off-site resident scenarios. This dataset is comprised of all 
compounds in the MPCA landfill gas dataset. For those compounds from the MPCA landfill 
gas data list found in quantities above the detection limit, the value selected for use as input to 
the air models is the 95 percent upper confidence level on the mean of all the concentrations 
sampled for each VOC. For those compounds that were found in trace quantities below the 
detection limit and for which no other MPCA data are available, EPA landfill gas data are 
used. Insufficient information has been presented to calculate a standard deviation, or upper 
95 percent confidence limit on the mean concentrations from the U.S. EPA data. The MPCA 
has directed, therefore, that where the EPA data are used, the average concentration detected 
should be selected as a conservatively representative concentration of the constituent in landfill 
gas. 


Table 2.1-4 presents a summary of the MPCA landfill gas dataset (Dataset No. 1) to be evaluated 
in the chronic exposure scenarios. A total of thirty-one (31) chemicals are considered chemicals 
of concern in Dataset No. 1. Section 3.0 presents the approach to determining which chemicals 
of concern will be evaluated in a quantitative fashion, and which chemicals of concern will be 
evaluated semi-quantitatively and further subjected to uncertainty analysis. 


The use of EPA landfill gas surrogate data introduces some non-quantifiable uncertainties. The 
MPCA landfill gas dataset is best suited for use at the Freeway Landfill site because it is 
comprised of data from regional landfills of similar size, waste composition and climatic 
influences. The EPA landfill gas data set includes information on forty-six (46) California 
landfills of similar waste characteristics. However, size and climatic differences of the Califor­
nia region make the data Jess representative than regional data. For these reasons and uncertain­
ties, the MPCA data base is the preferred data source. 
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Table 2.1-4. Summary of Landfill Gas Data - Dataset No.1 
to be Evaluated for Chronic Exposures 
Freeway Landfill Risk Assessment - Burnsville, MN 


Concentration 
Raup or Detected Mean Used For 


Concentrations Concentration Standard Modeling 
Chemical (ppm) (ppm) Deviation (ppm) Source (1) 


Acetone 0.019-3.6 1.22 2.06 355 MPCA95%UCL 
Acrylonillile 0.32 EPA Avg. 
Benzene 0.0015-2.7 0.92 0.80 1.21 MPCA95%UCL 
Carbon Tetrachloride 0.00003-0.003 0.0005 0.0009 0.001 MPCA95%UCL 
Chlorobenzene 0.00047-9.3 0.72 2.74 2.017 MPCA95%UCL 
Chloroelhane 2.03 EPA Avg. 
Chloromelhane 0.94 MPCA95%UCL 
Chloroform 0.0001-1.33 0.124 0.36 0.321 MPCA95%UCL 
1.2-Dibromoethane 0.0001-055 0.162 0.184 0.266 MPCA95%UCL 
m-Dichlorobenzene 0.00099-8.4 0.98 2.35 2.31 MPCA95%UCL 
Dichlorodifluoromethane 13.! EPA Avg, 
1,1-Dichloroethane 0.00082-4.1 0.9 0.98 1.27 MPCA95%UCL 
1,2-Dichloroethane 0.00005-0.73 0.103 0.23 0.22 MPCA95%UCL 
I, 1-Dichloroethylene 0.0002-0.3 0.023 0.083 0.069 MPCA95%UCL 
cis-1.2-Dichloroethylene 0.005-60 4.84 12.27 9.46 MPCA95%UCL 
trans-1,2-Dichloroethylene 0.2 0.2 NA 0.20 MPCA 
1,2-Dichloropropane 0.12 EPA Avg. 
Ethylbenzene 0.004-31 7.66 7.82 10.18 MPCA95%UCL 
Hexane 5.33 EPA Avg. 
Methyl Ethyl Ketone 0.023-9.3 2.54 4.52 6.97 MPCA95%UCL 
Methyl Isobutyl Ketone 1.38 EPA Avg. 
Methyl Mercaptan 13-23 18 1.rn 27.8 MPCA95%UCL 
Methylene Chloride 0.0003-42 8.62 15.30 13.68 MPCA95%UCL 
I , 1,2.2-T etrachloroethane 0.1 EPA Avg. 
Tetrachloroethylene 0.00029-10.9 1.94 2.30 2.70 MPCA95%UCL 
Toluene 0.01-110 21.80 23.37 29.04 MPCA95%UCL 
Tola! Xylenes 0.14-36 17.05 12.88 21.77 MPCA95%UCL 
I,!, I-Trichloroethane 0.00075-4.4 0.54 1.08 1.03 MPCA95%UCL 
Trichloroethylene 0.12-9.9 2.75 2.37 3.82 MPCA95%UCL 
Trichlorofluoromethane 0.99 EPA Avg. 
Vinyl Chloride 0.0039-26 3.19 5.88 5.37 MPCA95%UCL 


Notes: 
(!) Sources of data are the MPCA 95 percent upper confidence limit on the mean, or the EPA average detected concentration. 
See text for more explanation of sources of data. 
- = Value not reported 
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2. 1.4 Sc:;.le-House Methane Data 
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Section 2 
Introduction to Data /!:valuation 


Methane concentrations are currently being monitored in the scale-house indoor air at the 
Freeway Landfill. This is being done to ensure that concentrations do not exceed twenty-five 
(25) percent of the Lower Explosive Limit (LEL) for methane. The LEL is a concentration of five 
percent methane in air. Twenty-five percent of the LEL is a methane concentration of 1.25 
percent (12,500 ppm). Minnesota regulations (Minnesota Rules part 7035.2815, subpart 11) 
stipulate that indoor air concentrations of methane must not exceed 25 percent of the LEL. The 
scale-house has ventilation systems that are activated when the monitored methane concentra­
tion reaches eight (8) percent of the LEL. In addition, the methane monitor has a warning light 
to alert workers to leave the scale-house before methane concentrations reach 25 percent of the 
LEL. 


One of the objectives of the HHRA is to use these methane data to assess acute exposures of 
workers to acutely toxic substances in the landfill gas. Two years of almost daily readings of 
methane concentrations in the scale-house are available to assess acute exposures for scale­
house workers. As presented in Table 2.1-5, the highest values found for each month tend to 
range from four (4) percent of the LEL to twenty-four (24) percent of the LEL. However, as 
presented in Figure 2.1-4, the record shows that 25 percent of the LEL was equaled or exceeded 
on three days in two years. Therefore, the reasonable maximum methane concentration from 
which to derive toxic non-methane organic compound concentration at the scale-house 
workers' breathing zone was selected to be 25 percent of the LEL. Based on the March, April, 
and June 1992 results, it is possible for methane concentrations to reach or exceed this level even 
though, the ventilation and warning systems are designed to prevent worker exposures to 
concentrations any greater than this level. 


CDM obtained the methane monitoring data for the Pine Bend and Flying Cloud landfills from 
the MPCA, and will use the average value found as representative of the methane concentration 
in the Freeway Landfill gas. With this information, CDM will use the ratio of the scale-house 
methane concentration to the landfill gas methane concentration (estimated to be about 1:37 or 
0.027) to calculate the proportional toxic non-methane organic compound concentrations in the 
scale house. This will be done by.multiplying the concentration of non-methane compound in 
the landfill gas (see Table 2.1-6) by this dilution ratio to obtain the concentration of the non­
methane compounds in the scale-house. 


Dataset No. 2 


Both the MPCA and EPA landfill gas database constitute the universe of chemicals of concern 
in Dataset No. 2. Dataset No. 2 represents the universe of data employed in the evaluation of 
acute exposures for scale-house workers. A total of ninety-one (91) chemicals are considered of 
concern in Dataset No. 2. 


The EPA dataset contains additional acutely toxic landfill gas compounds not found in the 
MPCA database. Table 2.1-6 summarizes all chemicals of concern in Dataset No. 2 and presents 
the landfill gas concentrations which will be employed in the "rationing" exercise. CDM will 
compare the calculated proportional toxic non-methane organic compound concentrations in 
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Table 2.1-5. 


Monlh 
ll. LEL-> 9.5 
lan-91 4 
Fcl>-91 20 
Mar-91 3 
A--91 12 
Mav-91 16 
l1m-91 1 
lul-91 
Au,-91 7 
""'-91 8 
°'1-91 15 
Nov-91 20 
Dcc-91 12 
Jan-92 16 
Fcl>-92 22 
Mar-92 27 
A--92 25 
Mav-92 23 
Jw,-92 27 
lul-92 23 
Au,-92 24 


Sc1>-92nl NA 
°'1-92 19 
Nov-92 20 


TOTAL: 344 


~ 


Frequency Distribution of Methane 'JI, LEL Readings In Scale-House, January 1991 • November 1992 
Freeway Landffll Risk A ...... ment - Burnsville, MN 
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Figure 2.1-4. Frequency Distribution or Methane %LEL Readings in Scale House, January 1991- November 1992 
Freeway Landfill • Burnsville, MN 
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I Table 2.1-6. Summary or Chemicals or Concern lo Landfill Gas (Dataset No. 2) and 
Availability or Occupational Exposure Limits 


I Freeway Laodftll Risk Assessment-Burnsville, MN 


C-Ollremratioo 


I Used in Analysis 
Cl!emical of Concern (ppm) Source OSHA Ol NIOSH (2) ACGIH (3) 


I a-Pinene 446 EPA 
1-Butanol 100 EPA C I T 


I 
2-Butanol 152 EPA 
1,3-Dichlorobemeoe 0 EPA 
1,3-Dichloropropane 0 EPA 
1,4-Dichlorobemeoe 0 EPA T s 


I 2-Cbloroethylvioyl Ether 0.08 EPA 
2-Methyl Furao 40 EPA 
2-Methyl, Methylester Propanoic Acid 69 EPA 


I 
2-Methyl Propane 84 EPA 
2-Methyl 1-Propanol 51 EPA 
2,5-Dimethyl Furao 41 EPA 
3-Methylheitane 20 EPA 


I 4-Methyl 2-Peotanooe 89 EPA SIS I s 
Acetone 3.6 MPCA T I s 
Acroleio 0 EPA T I s 


I Acrylonitrile 0.32 EPA C CA CA 
Benzene 1.2 MPCA S,A CA CA 


1,3-Bromochloropropane 0.01 EPA 
Bromodichloromethaoe 26 EPA 


I Bromoform 0 EPA T T 
Bromomethane 0 EPA T CA T 
Butane 3.68 EPA T T 


I c-1,3-Dichloropropeoe 0 EPA T 
C!OH16 Unsaturated Hydrocarbon 15 EPA 
Carbon Tetrachloride 0.001 MPCA C CA,C CA 


I 
Carbonyl Sulfide 1.0 EPA 
Chlorobeozeoe 2 MPCA T I T 
Chlorodifluoromethane 1.35 EPA T s 
Chloroethane 203 EPA T I T 


I Chloroform 0.3 MPCA C C CA 


cis-1,2-Dichloroethene 9.S MPCA 
Chloromethane 1.38 EPA 


I Dibromochloromethane 0 EPA 
1,2-Dichlorobenzeoe 0 EPA C I C 
1,2-Dichloroethaoe 0.2 MPCA SIS CA SIS 


1,2-Dichloroethene 6.33 EPA T I T 


I Dichlorodifluoromethane 43.99 EPA T I T 
1, 1 ·Dichloroethaoe 3.51 EPA T s 
1,1-Dichloroethene 0.07 MPCA T s 


I Dichlorofluoromethane 1.2 EPA T I T 
Dichlorotetrafluoroethane 1.1 EPA T I T 


1,2-Dichloropropane 0.12 EPA T I s 


I 
1,2-Dimethyl Benzene 588 EPA T I s 
Dimethyl Sulfide o.ss EPA 


Dimethyl Disulfide o.ss EPA 
Ethanol 157 EPA T T 


I Elhyl Acetate 20 EPA T I T 


Elhyl Mercaptan 11.93 EPA I T 


I 







I Table 2.1-6. Summary or Chemicals or Concern In Landfill Gas (Dataset No. 2) and 
(continued) AvallabWty orOccupaUonal Exposure Limits 


I Freeway Landfill Risk Asses.sment•Burnsvllle, MN 


Concentration 


I Used in Analysis 
Olemical of Concern (ppm) Source OSHA (I) NIOSH (2) ACGlli 0) 


I Ethylbenzene 10.2 MPCA T s 
Ethylester Acetic Acid 282 EPA 


Ethylester Butanoic Acid 398 EPA 


I Ethylester Propanoic Acid 26 EPA 


Hexane 5.33 EPA T T 


Hydrogen Sulfide 252.97 EPA SIS, T l,C S,T 


I i-Propyl Mercaptan 1.55 EPA 


Melhyl Isobutyl Ketone 1.38 EPA SIS, T I,T S,T 


Melhyl MercaptaD 1.55 EPA C I,C T 


I 
Melhyl Ethyl KelODC 7 MPCA T I S,T 


Melhylcyclobexane 99.7 EPA I T 


Melhylene Chloride 13.7 MPCA 


Melhylester Butanoic Acid 305 EPA 


I Melhylester Acetic Acid 136 EPA 
1-Methylester Butanoic Acid 69 EPA 


Methylethylpropanoa!e 7.3 EPA 


I 
Melhylpropane 12 EPA 


l-Methoxy-2-Methyl Propane 136 EPA 


Nonane 167 EPA T T 


Octane 152 EPA SIS, T I S,T 


I Pentane 5.64 EPA SIS, T I S,T 


Propane 13.59 EPA T I AX 


Propylester Butanoic Acid 253 EPA 


I t-1,3-Dichlmopropene 0 EPA T 


I-Butyl Mercaptan 0.64 EPA I T 


I, 1,2,2-TetnlChloroethane 0.1 EPA T CA, T T 


Tetrachloroethylene 2.7 MPCA C CA S,T 


I Tetrahydrofuran 30 EPA I S,T 


Toluene 29 MPCA I,C S,T 


Total Xylenes 21.8 MPCA T I,C S,T 


Ii 1,1,1-Tricbloroethane 0.84 EPA T I,C S,T 


Trichloroethylene 3.8 MPCA T,C T S,T 


Trichlorofluormnethane 0.99 EPA I C 


I, Vinyl Chloride 5.4 MPCA T CA T 


NOTES: 
(I) Occupational Safety and Health Agency (OSHA). As presc1ted in TOMES (R) 1991. 


I Hazardous Substance Da1a Bank. 
(2) National Institute of Occupational Safety and Health (NIOSH). As presented in TOMES (R) 1991. 
(3) American Conference of Governmental Industtial HygenislS (ACGIH). As presented in TOMES (R) 199 


I 
Hazardous Substance Da1a Bank. 


(C) = Ceiling value 
(CA) = Carcinogen 
(I) = Tmme,Jiately Dangerous to Life or Health (IDLH) 


I rn = Tune Weighted Average (TWA) 
(SIS) = IS-minute Shon-Term Exposw-e Limit (STEL) 
(A) = Recommended action level 


I (AX) = Aspbyxiant 
(S) = Shon-Term Exposure Limit (STEL) 


' 


I 
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Section 2 
Introduction to Data £:valuation 


the scale-house with acute permissible exposure limit guidelines and/ or standards from 
various industrial hygiene information sources including: (1) Occupational Safety and Health 
Administration (OSHA) time-weighted averages (TWA), recommended action levels and 
ceiling values; (2) National Institute for Occupational Safety and Health (NIOSH) immediately 
dangerous to life or health (IDLH) and ceiling values; and (3) the American Conference of 
Governmental Industrial Hygienists (ACGIH) short-term exposure limit (STEL). 


2. 1.5 Leachate Data 


Two leachate samples (WT-6 and Kraemer quarry seep) were available to characterize contami­
nation in this medium (see Figure 2.1-2 for sample locations). COM was directed by MPCA 
staff to use data from WT-6 for both groundwater and leachate as this sample was drilled in 
refuse. These samples were analyzed during the previously discussed groundwater and 
surface water sampling events and the results are presented in Table 2.1-7. Table 2.1-7 reflects 
one laboratory anomaly where the detection limit for cis-1,2-dichloroethylene was presented as 
0.5 µg/1, but the detected concentration was 0.4 µg/1. These data were presented in the 1987 
Pace laboratory report. 


The leachate seep samples were analyzed for volatile organic compounds as well as metals. As 
presented in Table 2.1-7, eighteen inorganic chemicals were detected, as well as ten volatile 
organic compounds. Calcium (339,000 µg/L), iron (16,600 µg/L), magnesium (155,000 µg/L}, 
potassium (156,000 µg/L) and sodium (810,000 µg/L) are all human nutrients detected at 
moderately high concentrations, but not above a concentration deemed toxic to human health 
(ATSDR, 1987 -1991). 


While leachate seeps exist at Freeway Landfill, exposure to these seeps would be of limited 
duration and are likely to contribute negligibly to overall risks to workers presently working at 
the Kraemer quarry. Therefore, chemicals of concern were not selected for this medium for 
human health risk assessment purposes. Chemicals of concern for leachate seeps were selected 
for the ERA as discussed in Section 8.0. 


2.2 Data Useability in Risk Assessment 
In order to assess the useability of data for assessing risks, data quality parameters as well as 
data representativeness must be evaluated. Data useability refers to the adequacy of the 
analytical methods used, spike recovery, and quality control, as demonstrated in holding 
times, laboratory, trip and field blanks and duplicate samples. 


All information on the validation of analytical data for groundwater was provided in the 
February 15, 1988 memorandum from Dave Brown, Conestoga-Rovers Associates to Terry Oba!, 
Conestoga-Rovers Associates (Reference No. 1922) and from the QA/QC data provided in the 
data packages from Pace Laboratories and MVTL. 


2.2. 1 Data Quality Parameters 
Section 2.2.1 addresses quality assurance/quality control issues and are specific to groundwa­
ter, surface water and leachate seep sampling data. 
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Table 2.1-7 Frequency of Detection, Range of Detected Concentrations 
and Detection Limits for Chemicals Detected in Leachate 
Freeway Landfill Risk Assessment· Burnsville, MN 


Frequency o( Range of Detected Range of 


Chemical lktection Concentrations. µg/1 Detection Limits. µg/1 


Inocrania 
Aluminum 3/6 32 • 290 250 
Arsenic 8/8 2.0 · 28 l.O - 2.0 


Barium 616 180 · 500 2' 100 


Beryllium 1n 1.2 0.2 


Cadmium 618 0.1 - 6.1 0.1 


Calcium 616 81,200 -406,000 100 


Chromium 418 1.0- 11 l.O 


Copper 316 2.0 • 50 1.0 • 12 


Iron 616 80 • 33,400 50 


Lead 1/8 14 1.0 


M.ignesium 616 102,000 • 188,000 50 
Manganese 616 60 • 3.200 50 


Nickel 8/8 6.0 • 160 1.0 - 40 


Potassium 616 13,600 - 156,000 100 


Silver 2/6 0.6 • 10 0.6 • 10 
Sodium 616 183,000 • 810,000 50 


Thallium 1/3 3.0-400 3.0 - 400 


Zinc 7/8 10 · 740 10 - 20 


Vofotiles 
Acetone 118 21 10 -40 


Cblorobenzene J/10 0.9 0.3 - 1.0 


Cbloroethane 1/10 2.1 l.0 - 2.0 


Cblorometbane 1/10 4.2 1.0 • 2.0 


l. 4 - Dicblorobcnzcnc J/10 1.2 0.2 - 4.0 


Dicblorodifluoromethane 2/10 2.9 - 3.8 1.5 -2.0 


cis-1.2-Dicbloroethylene 3/10 0.4 - 1.0 0.5 - 0.8 


trans-1.2 -Dicbloroeth y Jene 2/10 0.4 -0.6 0.3 


Elbyl Ether 10/10 2.1 · 37 0.3 - 3.0 


Tetrahydrofuro.n 2/8 22 - 79 6.0 - 15 


~ 
(1) Date Summary for each parameter was derived from the following laboratory report source(s): 


A Pace Laboratories, Inc .• July 13. 1987 Pace Project Number 870612521 (RI Report) 
B Pace Laboratories, Inc., February 5, 1988 Pace Project Number 880113510 (RI Report) 
C MVTI. Laboratories. Inc., March 6. 1991 (Amended) Work Order Number 31 • 320 (SRJ Report) 


(Data originally submitted in November 1990). 
D MVTI. Laboratories. Inc .. January 21, 1991· Work Order Number 31 - 0010 (SRJ Report) 
E MVTI. Laboratories, Inc., March 23. 1992 Work Order Number 31 • 0042 (POST -SRJ Report) 
F MVTI. Laboratories. Inc .. December 16, 1992 Work Order Number 31 · 0011 (POST-SRI Report) 


Laboratory Data 


Source (I) 


C, D, E 
A. B. C, D. E 


C. D. E 
A. B 
A. B, C, D. E 


C, D. E 
A, B, C, D. E 
A, B, D. E 


C, D, E 
A, B. C, D, E 


C. D, E 
C, D. E 


A, B, C, D,.E 
C, D, E 


A.B, C E 
C. D. E 


A. B 
A. B, C, D, E 


A, B, C E. F 
A, B, C. D. E. F 
A. B, C, D. E. F 
A, B, C, D, E, F 
A. B. C, D. E. F 
A. B. C, D, E. F 
A. B. C. D. E. F 
A. B. C. D, E. F 
A. B. C. D, E. F 
A. B D. E. F 
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Holding Times 


Section 2 
Introduction to Data Evaluation 


As presented in "Test Methods for Evaluating Solid Waste" (U.S. EPA SW-846, current edition}, the 
holding time for volatile organic compounds is 14 days and for metals is 180 days. All samples 
considered in this deliverable were analyzed within their respective holding time period, 
therefore all samples are considered useable for risk assessment purposes, relative to this 
parameter. 


Laboratory/Reagent Blank Analyses 


No volatile organic compounds were detected in any of the laboratory/ reagent blank analyses 
performed during the 1987 to 1992 sampling programs. Therefore, all samples are considered 
useable for risk assessment purposes, relative to this parameter. 


Matrix Spike/Matrix Spike Duplicate Analyses 


All samples employed in the risk assessments were within the surrogate recoveries stipulated 
in testing methods outlined in U.S. EPA SW-846, current edition. These data are considered 
usable and within the QA/QC limits established for this validation parameter. Precision, as 
measured by the relative percent difference (RPO}, is the ability to reproduce the concentra­
tions detected in the parent sample. All RPOs were within satisfactory QA/QC standards. 


Field Quality Assurance and Quality Control (QA/QC) 


For all samples collected throughout the Freeway Landfill sampling programs (1987-1992), 
field, laboratory and trip blanks have also been collected and analyzed. Laboratory contami­
nants were detected in the.1987 and 1988 laboratory blanks, but MPCA validated the sampling 
data. For the 1991 and 1992 sampling round, contaminants were detected in a number of field 
and trip blank samples collected, meaning that contamination from sample shipping or field 
equipment affected the associated samples. 


Methylene chloride was detected at 1.9 µg/1 in a field blank (F-1) analyzed by MVTL in March 
1992. In addition, the following analytes were detected in field blanks analyzed by MVTL: (1) 
copper [23 µg/L in F-1 (March 1991); 6.7 µg/L in F-2 (March 1991)]; and (2) tetrahydrofuran 
[70.5 µg/L in F-1 (March 1991); and 281.7 µg/1 in F-2 (March 1991)]. Copper was also detected at 
a concentration of 2.4 µg/L in the field blank sample identified as F-2 as reported by MVTL in 
January 1991. 


Acetone was detected at a concentration of 17.2 µg/1 in a trip blank analyzed by MVTL and 
reported in January 1991. MPCA was notified of these "hits" in the QA/QC samples and COM 
was instructed to proceed with the risk assessment task upon validation of these data, via 
application of the 5-lOx rule. 


If a compound is found in a QA/QC blank and also detected in the associated sample, valida­
tion action is required, as is the case for the site-specific groundwater, surface water and 
leachate seep data. The lOx rule applies to the four common laboratory contaminants (i.e., 
methylene chloride, acetone, toluene, and 2-butanone (methyl ethyl ketone)). If a laboratory 
contaminant is found in a sample at a concentration less than 10 times the concentration found 
in the blank, the concentration for that chemical is no longer considered valid and therefore 


CDM Camp Dresser & McKee 
1150-019-RT•HHAA/10;3 


2-18 







I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 


Section 2 
Introduction to Data Evaluation 


regarded as a false-positive. This chemical is excluded from further evaluation. The same 
procedure was employed for compounds other than the four laboratory contaminants cited 
previously, except that the concentration was regarded as a false-positive when the compound 
was detected in a sample at a concentration less than 5 times the concentration found in the 
blank. 


Detection Limits 


In general, detection limits were within acceptable limits indicating that there were no matrix 
interference problems with any of the groundwater, surface water or leachate samples. One 
exception was the elevated detection limit of 400 µg/1 for thallium from the 1987 Pace report 
that was later reduced to 3.0 µg/1 in the 1988 Pace report. 


2.2.2 Data Representativeness 


There were forty-three (43) samples analyzed for various metals over the course of five (5) 
sampling rounds and an additional six (6) samples from a sixth sampling round analyzed for 
volatile organic compounds only. A sample size ranging from forty-three (43) to forty-nine (49) 
samples should be representative of the groundwater conditions. However, some variability 
does exist with the minimum and maximum detected values for arsenic, cadmium, copper, 
lead, nickel, selenium and zinc, varying by more than an order of magnitude. 


Surface water from location SW-6 was analyzed once each of the five sampling rounds between 
1981 and 1992 for metals and then again in December 1992 for volatiles only. Surface water 
sample SW-3 was only analyzed twice for metals in 1991 and three times for VOCs. It is unlike­
ly that sample sizes ranging from two to five samples is adequate to accurately characterize 
these surface water bodies. 


The two leachate samples, Kraemer Quarry seep and WT-6, were analyzed eight times for 
various metals over the course of five sampling rounds from 1987 and 1992. The additional 
sampling round in December 1992 resulted in a total of ten volatile results. A sample size 
ranging from eight to ten samples is probably not representative of leachate in this landfill. A 
great deal of variability exists with parameters such as arsenic, cadmium, chromium, copper, 
nickel, silver, thallium and zinc all with minimum and maximum concentrations varying by 
more than an order of magnitude. 


The use of EPA landfill gas surrogate data introduces some non-quantifiable uncertainties. The 
MPCA landfill gas database is best suited for use at the Freeway Landfill site because it is 
comprised of data from regional landfills of similar size, waste composition (MSW) and 
climatic influences. The EPA landfill gas dataset includes information on forty-six (46) Califor­
nia landfills of similar waste characteristics. However, size and climatic differences of the 
California region make the data less representative than regional data. For these reasons and 
uncertainties, the MPCA database is the preferred data source. 
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Section 3 
Selection of Chemicals of Concern for HHRA 


Because groundwater in the vicinity of the site is not used as a potable water source, and 
surface water exposures are not believed to exist, chemicals of concern for these media were not 
selected nor further evaluated for human health risk assessment purposes. Direct contact and 
subsequent exposures with leachate and surface soil contaminants is also believed to be limited 
at this time. While leachate seeps exist at the Freeway Landfill, exposure to these seeps would 
be of limited duration and are likely to contribute negligibly to overall worker risks at the 
Kraemer Quarry. Therefore, chemicals of concern were not selected for this medium for 
human health risk assessment purposes. 


3.1 Chemicals of Concern in the Landfill Gas 
The human health risk assessment evaluates risks associated with exposures to three receptors: 
(1) landfill workers (chronic exposure scenario); (2) nearest off-site residents (chronic exposure 
scenario); and (3) scale-house workers (acute exposure scenario). To conduct this evaluation, 
two datasets were employed. Each dataset was tailored to the specific nature of the exposures 
evaluated in the human health risk assessment. 


All chemicals listed in the MPCA landfill gas database (using the EPA landfill gas database as a 
surrogate concentration for those chemicals which were not detected during the MPCA 
monitoring program) constitute the universe of chemicals of concern in landfill gas as represent­
ed by Dataset No. 1. Only those landfill gas constituents for which inhalation toxicity values 
(i.e., reference concentrations [RiCs] and unit risk values) currently exist were evaluated 
quantitatively. The hierarchy of data sources for these toxicity values included the following 
references: (1) U.S. EPA's Integrated Risk Information System (IRIS), (2) U.S. EPA's Health 
Effects Assessment Summary Table (HEAST) document; and (3) Environmental Criteria and 
Assessment Office will be evaluated quantitatively in the chronic exposure scenarios of this 
Human Health Risk Assessment. The chemicals presented in Table 3.1-1 represent all COCs 
from Dataset No. 1. 


Dataset No. 2 includes all chemicals of concern employed in the semi-quantitative evaluation 
of acute exposures to scale-house workers. Dataset No. 2 consists of a total of ninety-one (91) 
chemicals of concern resulting from the combination of both MPCA and EPA landfill gas 
datasets. 


3.2 Physical and Chemical Properties of Chemicals of Concern 


in Landfill Gas 
Chemical and physical properties are important factors which determine the movement and 
environmental fate of a chemical and aid in assessing potential exposure pathways at a site. 
Properties for each of the COCs in the landfill gas database (with EPA data as a surrogate 
source) are presented in Table 3.1-2. The following section presents a brief discussion of 


CDM Camp Dresser & McKee 
1150-011iJ.AT·HHRA/1093 


3-1 







I 
I 


Table 3,l•l 


I 
I 
I 


Media 
LmdfillGu 


-Dawet No. 1 (Ouooic lllposurea) 


1: 
I 
I 


Media 
Landfill Gu 


-Daluc< No. 2 (A- Expo..,..) 


I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 


Summary or Selected Chemicals or Concern for HHRA 
Freeway Landftll Risk Assessment • Burnsville, MN 


Chemicals Selected .. coc, 
Aceo,oe 1,2,-Dibromoetbane 
Aaylonittile m-Dichlorobonzonc 
llem.ene DichlorodillUOIOIIIOWIIC 
Carbon Tdrachloridc 1,1-Dichloroeihaoe 
Cblorobcozcno 1,2,-Dichloroeihaoe 
Cbloroeihaoe l, 1-Dichlorodhylcoe 
Cblorofonn cia-1,2,-Dichlorocdiyleoe 
Cbloromcthmc 111111-1,2,-Dichloroelhylmc 


Chemicals Selected .. coc, 
1-&unol 1,2,-Dichloroeihaoe 
4-Mediyl 2--.. 1,2,-Dichloroed>coe 
Aceo,oe Dichlorodilluoromclhmc 
Aaylonittile 1,1-Dichloroeihaoe 
llem.ene 1,1-Dichloroed>coe 
· Butane Dichlorofluoromc:dw,c 
Carbon Tdrachloridc Dichlorowralluoroed>aoe 
Cblorobcozcno 1,2,-Dichloropropaoe 
Cblorodifluoromc:dw,c 1,2,-Dimediyl Bcnzenc 
Cbloroeihaoe Ethanol 
Cblorofonn 


1,2,-Dichloropropaoe 
Ethylbcm.cne 
Hume 
Mclhyl Ethyl Kclooc 
Mclhylt.obnyl!Cdooe 
MclhylMc­
Mclhylcoe Chloride 
1, 1,2,2 - Tcaacblorocdimo 


Ethyl Mcrooptm 
Ethylbcm.cne 
Hume 
Hydrogen Sulf"idc 
Mclhyl [,obnyl Kdooe 


Methyl Mc­
Mclhyl Ethyl Kclooc 
Mclhylcyclobcunc 
Noumc 
Ocunc -


Tcuadtloroc!hyleoe 
Toluene 
TowXylenes 
1,1,1-Trichlorodhaoe 
Trichloroed>ylenc 
TrichloroOuoromc&hanc 
Vinyl Chloride 


Propaoe 
t-ButylMcn:aplm 
1,1,2.2-TClnch1oroellw,e . 
Te1nchloroclbylenc 
Telnbydronnn 
Toluene 
Tow Xylenes 
1.1, 1-Tricbloroethanc 
Trichlorodhylenc 
Trichlorofluorometham 
Vinyl Chloride 
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Table 3.1-2 Physical-Chemical Properties or Chemicals of Concern in Landfill Gas 
(Dataset No. 1) 
Freeway Landfill Risk Assessment· Burnsville, MN 


Molecular Vapor 
Weight Pressure 


Chemical or Concern (&(mol) (mm Hg) 


Acetone 58.09 (a) 40@ 39.5 Deg C (b) 


Acrylonilrile (d) S3.06 107.8@25 Deg C 


Benzene (e) 78.11 95.19@25 Deg C 


Carbon Tetrachloride ( e) 153.84 I 13.8 @ 25 Deg C 


Chlorobenzene 112.S6 (a) ll.8@25DegC(a) 


Chloroedlane (a) 64.52 J000@20DegC 


Chloroform (e) 119.39 246@25 DegC 


Chloromethanc (a) 64.52 5ATM@20DegC 


1,2-Dibromoethane 187.88 (a) 11@20DegC (a) 


m-Dichlorobenzene (b) 147.00 l.6@20Deg C 


Dichlorodifiuoromedlane (0 120.9 4882@ 25 Deg C 


1,1-Dichloroethane (b) 98.91 182@20DegC 


1,2-Dichloroethane (e) 98.96 78.7@ 20 Deg C 


1,1-Dichloroethylene (b) 96.9S 500@20DegC 


cis-1,2-Dichloroedlylenc (e) 96.94 200@35DegC 


trans-1,2-Dichloroedlylene (e) 96.94 340@25 Deg C 


1,2-Dichloropropane (e) 112.99 49.61 @ 25 Deg C 


Ethylbenzene (d) 106.16 9.53@ 25 Deg C 


Hexane(a) 86.18 150@ 24.8 Deg C 


Medlyl Ethyl Ketone (e) 72.10 90.6@ 25 Deg C 
Medlyl Isobutyl Ketone (c) 72.10 70.6@ 20 Deg C 


Medlyl Mercaptan 48.11 (a) 1520@ 26.1 Deg C (a) 


Medlylene Chloride (b) 84.94 350@20DegC 


1,1,2,2- Tetrachloroethane (e) 167.86 6.1@2SDeg C 


Tetrachloroedlylene (a) 165.83 18.47 @ 2S Deg C 


Toluene (e) 92.13 28.4@ 25 Deg C 


Total Xylenes 106.16 (a) 9@20DegC(b) 


1,1,1-Trichloroethane (b) 133.42 100@20DegC 


Trichloroedlylene (e) 131.40 69@25 DegC 


Trichlorofluoromethanc (b) 137.36 690@20DegC 


Vinyl Chloride (d) 62.50 2660@ 25 Deg C 


NOTES; 
- Henry's Law Constants ue at room tcmpe,ature unless otherwise stated. 
- NA = Not available 


SOURCES; 
(a) TOMES(R). 1993. Hazanlous Substance Data Bank. 
(b) Arthur D. Uttlc. Installation Restoration Program Toxicology Guide. Volwnc L 1985-1987. 
(c) Arthur D. Uttle. Installation Restoration Program Toxicology Guide. Volume II. 1985-1987. 
(d) Philip H. Howard. Handbook of Environmental Fate & Exposure Data. Volwnc L 1990. 
(e) Philip H. Howard. Handbook of Environmental Fate & Exposure Data. Volume II. 1990. 
(0 Donald Mackay. Illustrated Handbook of Physical-Chemical Properties and Environmental 


Fate for Organic Chemicals. Volume III. 1993. 


Henry's Law 
Constant 


(atm-m•3/mol) 


3.67E-5 (a) 
l.lOE-4@25 DegC 


5.43E-3 
3.04E-2@ 24.8 Deg C 


3.45E-3 (b) 
NA 


4.3SE-3@ 25 Deg C 
NA 
NA 


3.SSE-3@ 25 Deg C 
4.0E-1@25 Deg C 
5.70E-3@ 25 Deg C 


9.77E-4 
1.54E-1 
3.37E-3 
6.72E-3 
2.07E-3 
8.44E-3 


NA 
1.0SE-5 


4.3SE-5@ 20 Deg C 
NA 


2.S7E-3@ 25 Deg C 
4.5SE-4 @ 25 Deg C 


NA 
5.94E-3 


7.0lE-3 (b) 
2.76E-2@ 25 Deg C 


1.03E-2 
1.lOE-1@ 20 Deg C 


1.07E-2 
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Section 3 
Selection of Chemicals of Concern for HHRA 


physical and chemical properties associated with each and how these properties apply to the 
fate and transport of various groups. 


Vapor Pressure and Henry's Law Constant -These two parameters serve as a measure for 
chemical volatility. They are particularly important factors in evaluating the air exposure 
pathway, as is the case for Freeway Landfill. Vapor pressure, which identifies the volatili­
ty of a chemical in its pure state at a specific temperature, is an indicator of the rate of 
vaporization (USEPA, 1989). Henry's law constant is the ratio, at equilibrium, of the gas 
phase concentration to the aqueous phase concentration of a chemical present at low 
concentration. A higher Henry's law constant is indicative of a greater tendency for a 
chemical to move from water into air. 


For chemicals of limited water solubility (e.g. <1 ml/L), Henry's law constants may be 
estimated using the following formula: 


Vapor Pressure (atm) • MW (g/mole) 
H (atm-m3/mole) = 


Water Solubility 


All landfill gas chemicals of concern have moderate vapor pressure and Henry's law 
constant values at ambient temperatures, thus, an air pathway is considered significant. 
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Section 4 
Exposure Assessment for HHRA 


The exposure assessment is one of the key components of a HHRA, providing an evaluation of 
the type and magnitude of potential exposure to the COCs. The selection of exposure path­
ways for quantitative evaluation is based upon the estimated fate and transport of the chemicals 
of concern, the likelihood that the pathway will be complete, and current exposure assessment 
methods. In this assessment, contaminants at or originating from the Freeway Landfill are 
assumed to be emitted and eventually dispersed to ambient air and become available for 
inhalation by individuals working and/ or residing next to the landfill. 


Based upon site-specific observations and information gathered during site visits, it is assumed 
that the receptor populations that would receive the greatest exposure from the site are: (1) the 
on-site landfill workers; (2) scale-house workers; and (3) nearby off-site residents. The potential 
exposure pathways for all three receptors involve inhalation of volatile compounds of landfill 
gas origin. COM will quantitatively evaluate risks to on-site landfill worker and off-site 
residents and semi-quantitatively evalu_ate risks to scale-house workers. 


' 
The following subsections provide more detail and discussion regarding the reasonable 
maximum exposure (RME) approach, the derivation of exposure point concentrations, selec­
tion of values for the exposure variables, and evaluation of exposures associated with the 
inhalation of landfill gas compounds (chronic exposures) and non-methane organic compound 
concentrations (acute exposures). 


4.1 Reasonable Maximum Exposure (RME) Approach 
Table 4.1-1 presents a summary of exposure pathways evaluated in the HHRA. For the expo­
sure pathways evaluated, a modified RME approach is used which incorporates standard 
values from EPA, and site-specific values. The RME is defined by the EPA (1989) as the highest 
exposure that is reasonably expected to occur at a site. The intent of the RME is to estimate a 
conservative exposure case (i.e., well above the average case) that is still within the range of 
plausible exposures. 


The RME approach requires a combination of high (upper 95 percent confidence limit) and 
average exposure values to be used to estimate exposures for the assessed individuals. As 
discussed in Section 1.0, the chemical concentrations reported by MPCA are the 95 percent 
upper confidence interval on the mean of all the concentrations sampled. For those 
compounds that were detected in trace quantities (below the detection limit or not detected at 
all), EPA landfill gas data were employed. Although not enough information was available to 
calculate an upper 95 percent confidence interval for the EPA data, these data are conservative 
in nature because "non-detects" were not taken into account in the derivation of average landfill 
gas concentrations (i.e., average values represent the average of detected values only). 
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Table 4.1-1 


EXPOSURE 
EXPOSURE PATHWAY/ 
MEDIUM SCENARIO 


Landfill Q~ · Sill! (current} 
Gas chronic exposure to landfill 


gas constituents while work-
ing in landfill (occupational 
scenario) 


00 . Sill! (grnent} 
acute exposure to non-
methane organic 
compounds of landfill 
gas origin while working 
in the scale-house 
(occupational scenario) 


QEE- Sill! (current} 
chronic exposure to landfill 
gas constituents in ambient 
air (residential scenario) 


Summary of Exposure Pathways Evaluated 
Freeway Landfill Risk Assessment • Burnsville, MN 


MECHANISM 
EXPOSURE OFCHEMICAL EXPOSURE 
RECEPTOR RELEASE POINT 


landfill volatilization of landfill points of potential 
workers gas constituents from human contact with 


surface and subsurface contaminated ambient 
soils to on-site ambient air (e.g., landfill 
air premises) 


scale-house volatilization and points of potential 
workers infiltration of land- human contact with 


fill gas constituents contaminated air 
from surface and (e.g. scale-house) 
subsurface soils to 
scale-house 


nearby residents volatilization of land- points of potential 
fill gas constituents human contact with 
from surface and sub- contaminated air 
surface soils to off-site (e.g., residences) 
ambient air 


EXPOSURE RISK EVALUATION 
ROUTE APPROACH 


inhalation quantitative (risk estimates) 
and semi-quantitative (comparison 
of landfill gas EPCs to MPCA 
air concentration limits) 


inhalation semi-quantitative (comparison of 
scale-house EPCs to MPCA 
air concentration limits and 
occupational acute permissible 
exposure limits) 


inhalation quantitative (risk estimates) 
and semi-quantitative (comparison 
of landfill gas EPCs to MPCA 
air concentration limits) 
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Section 4 
Exposure Assessment for HHRA 


4.2 Derivation of Exposure Point Concentrations (EPCs) for 


Chemicals of Concern (COCs) in Datasets No. 1 and No. 2 
Exposure point concentrations (EPCs) are concentrations of chemicals at the point of human· 
contact, such as at a receptor's breathing zone. These are calculated to estimate risks for the 
receptor evaluated. The EPA recommends that EPCs be calculated as the upper 95 percent 
confidence interval around the arithmetic mean of the available analytical data (EPA, 1982). 


The following section discusses the approach employed in the derivation of EPCs. · These are 
presented in summary tables. 


4.2.1 Chronic Exposures 


Emission Rates of Chemicals of Concern 


Landfill gas is produced naturally by the aerobic and anaerobic decomposition of the refuse in 
the landfill. There are four distinct phases of the gas generation process (O'Leary and Walsh, 
1991). The first phase, lasting from several days to weeks, is an aerobic process. Oxygen is 
present at the time of waste placement, and carbon dioxide is the principal gas produced. In 
the second phase, an anaerobic condition exists once oxygen has been depleted. Acid-forming 
bacteria break down complex organic molecules into simpler organic acids. The bacteria 
produce volatile acids and carbon dioxide, and reduce the pH to 4 or 5. Methane production 
begins in the third phase, as methane producing bacteria become more predominant, and 
degrade the volatile acids to methane. In this phase, the pH in the landfill rises to more neutral 
values, and carbon dioxide levels decrease as methane concentrations increase in the landfill 
gas. The fourth phase is a steady state condition lasting from approximately 15 to 60 years. Gas 
generated during this phase contains 25 to 60 percent methane and 40 to 75 percent carbon 
dioxide, with trace amounts of other gases. After 60 years, landfill gas generation decreases 
rapidly. 


The gas generation rate depends on the following site-specific factors: 


• the amount of moisture present, 
• waste mass, composition of the waste, 
• temperature, the age of the refuse, 
• pH, and quantity; and 
• quality of nutrients. 


The EPA published a proposed draft rule in May, 1991, (56 FR 24468, May 30, 1991) which 
would set a first-time emission standard for municipal solid waste landfills. The pending rule 
would become a New Source Performance Standard (NSPS), and would require that new or 
modified landfills (after May 30, 1991) have gas collection and combustion systems, if the 
landfill could emit more than 150 megagrams (approximately 167 tons) of non-methane organic 
compounds (NMOC) per year. The proposed rule contains several formulae for calculating a 
worst-case estimate of an annual NMOC emission rate as a function of waste mass and age in the 
landfill, if site-specific landfill gas monitoring data is not available. The EPA intends to 
promulgate the final rule in the fall of 1993. 
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Section 4 
&posure Assessment for HHRA 


As a part of this proposed rulemaking, EPA has published the following criteria document: 
U.S. EPA, March 1991, Air Emissions from Municipal Solid Waste Landfills - Background Information 
for Proposed Standards and Guidelines, EPA-450/3-90-0lla. In addition to containing information 
on total NMOC emission rates, the document also summarizes the results of landfill gas 
sampling at forty-six landfills for ninety-four individual organic compounds. These are 
summarized in Appendix A of this document. EPA has also developed a landfill gas emissions 
model, called LANDFILL 2. The model is available for downloading by computer from EPA's 
Support Center for Regulatory Air Models Bulletin Board and incorporates the NMOC 
emissions equation from the proposed New Source Performance Standards. 


The conservative landfill NMOC emission rate formula contained in the New Source Perfor­
mance Standards and the LANDFILL 2 model is a first-order decay model (the Scholl-Canyon 
model) fit to EPA sampling data. The model provides default values for two decay constants, 
the NMOC concentration (8000 ppmdv as hexane), the methane concentration (50 percent by 
volume), and the carbon dioxide concentration (50 percent by volume). If the default values 
are used, the only input parameters required are the year the landfill opened, the year it closed, 
the mass of waste in the landfill each year it accepted waste, and the total landfill capacity. 


The LANDFILL 2 model was used to calculate year-by-year emission rates of total NMOCs 
from the Freeway Landfill. The default value for methane was adjusted to 46.04 percent, which 
is the average of the methane sampling data results for the Pine Bend and Flying Cloud Land­
fills (see Appendix A). The year the landfill opened was set as 1970; the year it closed, 1990; and 
the landfill's capacity was input as 1,550,767 megagrams (about 5,692,977 cubic yards) of waste. 
LANDFILL 2 model output is contained in Appendix B. The LANDFILL 2 year-by-year 
predicted emission rates of total NMOCs was imported directly into a spreadsheet for calcula­
tion of the emission rates of individual toxic volatile organic compounds (the chemicals of 
concern). This calculation is also shown in Appendix B. 


The peak emission rate for both total NMOCs and all of the individual chemicals of concern 
occurred in 1990. Although these peak-year emission rates are those used in the HHRA, the 25-
year average and 30-year average emission rates are also calculated in Appendix B for the 
purposes of comparison. 


Dispersion Modeling 


A computer-based mathematical dispersion model approved by the MPCA and the EPA, 
Industrial Source Complex, Long-Term, Version 2 (1SCLT2) was used to predict exposure 
point concentrations for chronic exposure scenarios. The most recent version, dated 92062, was 
used. This date citation represents the julian date system used by the EPA Support Center for 
Regulatory Air Models. 


The landfill was represented as a set of 74 square area sources, some 100 meters and some 50 
meters on a side. Because the model will not include emissions from any source touching a 
receptor in the calculation of concentrations at that receptor, this resolution enabled the model 
to predict concentrations on and near the landfill without excluding large areas of the landfill 
from the calculation. 
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. Section 4 
Exposure Assessment for HHRA 


A polar receptor grid was used. The origin of the grid was placed at the center of the landfill. 
Concentrations were predicted for points located every ten degrees around rings at set distanc­
es from the center: every 100 meters out to 1,000 meters; and every 200 meters from 1,000 to 
2,000 meters from the center of the landfill. Receptors within about 400 meters of the center 
were on the landfill itself. Receptors beyond 400 meters were off-site receptors. An additional 
36 receptors were placed around the landfill edges, and an additional nine receptors were 
placed at the locations of the nearest residences. Nine residential receptors were selected and 
these are the nearest existing residences and/ or schools in all directions around the landfill. 
Because this is a source area, the closer the receptor, the higher the predicted concentration for 
any given wind direction. This was confirmed by the dispersion modeling on the polar 
receptor grid. These locations were approved by MPCA on January 15, 1992. Figure 4.2-1 
shows the locations of the residential receptors. 


Five years of meteorological data (1982 - 1986) were used with the dispersion model. Hourly 
surface meteorological data (wind speed, direction, atmospheric stability and temperature) 
collected at the Minneapolis - St. Paul International Airport for these five years was combined 
with mixing height data for the same five years, monitored at the St. Cloud Airport. This 
hourly data was then processed into a statistical frequency distribution of the occurrence of 
each meteorological condition for each of the four seasons in each of the five years. The MPCA 
conducted this pre-processing, and provided the resulting statistical meteorological data for 
use in the air quality dispersion modeling. 


Predicted Concentrations of Chemicals of Concern at Exposure Points 


The dispersion modeling results for a normalized emission rate are shown in Appendix B. The 
highest annual-average result was selected from the five years of results for each of the follow­
ing classes of receptors: on-site (worker), off-site (at highest exposure point concentration), and 
off-site (residential). In all cases (except the residential), and for all five years of meteorological 
data, the points of highest impact tended to be toward the east from the center of the landfill. 
This reflects prevailing winds (as monitored at the Minneapolis - St. Paul Airport) out of the 
west and toward the east. 


The point of highest ground-level ambient landfill gas concentrations for an on-site worker 
exposure (and the highest ambient concentrations found anywhere on the receptor grid), was 
found to occur about 200 meters due east of the center of the landfill, for meteorological data 
year 1985. The point of highest off-site landfill gas concentrations was also found to occur due 
east of the center of the landfill, right at the landfill property boundary and the edge of the 
Interstate 35 right-of-way. The nearest residential area is almost one mile from this point of 
highest concentration. This concentration was also predicted for meteorological data year 1985. 


The highest landfill gas concentrations found for the residential receptors was modeled to 
occur at Residential Receptor No. 2 (See Figure 4.2-1) for meteorological data year 1986. This 
residential receptor had the highest concentrations of all the residential receptors in all of the 
meteorological data years. This receptor is in Bloomington, on the ridge immediately across 
the Minnesota River from the Freeway Landfill. Although north, and slightly west of the 
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Section 4 
Exposure Assessment for HHRA 


landfill, this residence is the closest (about 800 meters or 2600 feet from the nearest landfill 
edge). 


Table 4.2-1 shows the modeled highest annual-average concentrations for on-site, off-site and 
residential locations. The concentrations of each of the compounds of concern are also calculat­
ed on the basis of the peak-year landfill gas emission rate, which occurred in 1990. The highest 
on-site location (on the landfill), highest off-site location (beyond the property boundary), and 
highest residential location results are listed for each compound. The highest on-site and the 
highest residential values are highlighted in boldface, because these are the values carried 
forward through the rest of this HHRA. The highest on-site annual average air contaminant 
concentrations are the representative exposure point concentrations used to assess the chronic 
landfill worker exposure scenario. The highest residential annual average air contaminant 
concentrations are the exposure point concentrations used to assess the nearby resident expo­
sure scenario. 


Table 4.2-2 shows the same information as Table 4.2-1, but for long-term-average landfill gas 
emission. rates, not the peak-year emission rate. These are more realistic (and less conservative) 
estimates of the chronic exposure concentrations. They are presented here for comparison 
purposes only. These values were not carried through the quantitative risk evaluation present­
ed in Section 6.0. 


4.2.2 Acute Exposure 
An acute exposure scenario was considered for the landfill workers who work inside the scale­
house. Landfill gas seeps through the building floor, and is not dispersed as readily as in the 
ambient outdoor air. Methane concentrations have been continuously monitored in the scale 
house for several years. These data are presented in Section 1.0, Data Evaluation and Selection 
of Chemicals of Concern. 


On the basis of the methane monitoring data, and for reasons developed in Section 1.0, the 
reasonable maximum methane concentration in the scale-house was assumed to be 25 percent of 
the Lower Explosive Limit (LEL) for methane for eight hours. The LEL is a concentration of 
five percent methane in air. Twenty-five percent of this value is a methane concentration of 1.25 
percent, or 12,500 ppm. 


An average methane concentration of 46.04 percent (460,400 ppm) in landfill gas was calculated 
from data for the Pine Bend and Flying Cloud Landfills (see Appendix A). The ratio of the 
scale house methane concentration to the landfill gas methane concentration produces a 
dilution ratio. This dilution ratio was used as shown in Appendix B of this document to 
calculate resulting reasonable maximum exposure levels (eight-hour average) for all of the 
Dataset No. 2 compounds. Table 4.2-3 shows the resulting exposure point concentrations for 
the chemicals of concern assessed in the acute exposure scenario at the scale-house. This list 
includes all chemicals in Dataset No. 2 with non-zero concentrations in landfill gas for which 
acute exposure standards are available (see Table 1.1-6). 
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I 
I Table 4.2-1 Peak-Year Exposure Point Concentrations for 


I 
Chronic Exposure Scenarios 
Freeway Landfill Risk Assessment • Burnsville, MN 


I Peak-Year Predicted Ambient Concentration (µg/m3) 
CAS By Chronic Exposure Scenario (1) 


I 
Chemical or Concern No. On-Site Off-Site Residence 


Acetone 67-64-1 S.27E-02 5.20E-02 S.27E-03 


I 
Acrylonitrile 107-13-1 4.34E-03 4.28E-03 4.34E-04 
Benz.enc 71-43-2 2.42E-02 2.38E-02 2.42E-03 
Carbon Tetrachloride 56-23-5 3.93E-OS 3.88E-05 3.93E-06 


I 
Chlorobenzene 108-90-7 S.81E-02 5.73E-02 S.SlE-03 
Chloroethane 75-00-3 3.3SE-02 3.30E-02 3.3SE-03 
Chloromethane 74-87-3 l.78E-02 1.76E-02 l.78E-03 
Chlorofonn 67-66-3 9.81E-03 9.68E-03 9.SlE-04 


I 1,2-Dibromoethane 106-93-4 l.28E-02 1.26E-02 1.28E-03 
m-Dichlorobenz.ene 541-73-1 8.69E-02 8.57E-02 8.68E-03 
Dichlorodifluoromethane 75.71.3 4.0SE-01 4.00E-01 4.0SE-02 


I 1,1-Dichloroethane 75.34.3 3.21E-02 3.17E-02 3.21E-03 
1,2-Dichloroethane 107-06-2 S.S7E-03 5.49E-03 S.S7E-04 
1, 1-Dichloroethylene 75.35-4 1.71E-03 1.69E-03 1.71E-04 


I cis-1,2 Dichloroethylene 540-59-0 2.3SE-01 2.31E-01 2.3SE-02 
trans-1,2 Dichloroethylene 540-59-0 4.96E-03 4.89E-03 4.96E-04 
1,2 Dichloropropane 78-87-5 3.47E-03 3.42E-03 3.47E-04 


I 
Ethylbenzene 100-41-4 2.76E-01 2.73E-01 2.76E-02 
Hexane 110-54-3 1,17E-Ol 1.16E-01 1.17E-02 
Methyl Ethyl Ketone 78-93-3 1.29E-01 1.27E-Ol 1.29E-02 


I 
Methyl lsobutyl Ketone 108-10-1 3.46E-02 3.42E-02 3.46E-03 
Methyl Mercaptan 74-93-1 3.42E-01 3.37E-01 3.42E-02 
Methylene Chloride 75-09-2 2.97E-01 2.93E-01 2.97E-02 


I 
1, 1,2,2-Tetrachloroethane 79.34.5 4.29E-03 4.23E-03 4.29E-04 
Tetrachloroethylene 127-18-4 l.lSE-01 1.13E-Ol 1.14E-02 
Toluene 108-88-3 6.84E-01 6.75E-01 6.84E-02 


I 
Total Xylenes 1330-20-7 S.91E-01 5.83E-01 S.91E-02 
l, l, 1-Trichloroethane 71-55-6 3.44E-02 3.40E-02 3.44E-03 
Trichloroethylene 79-01-6 1.28E-01 1.27E-01 l.28E-02 
Trichlorofluoromethane 75-69-4 3.48E-02 3.43E-02 3.48E-03 


I Vinyl Chloride 75-01-4 8.S8E-02 8.47E-02 8.S8E-03 


I Note: 
(I) The boldface numbers indicate the exposure point concentrations used in the Human Health Risk AssessmenL 


I 
I 
I 







I 
I Table 4.2-2 Long-Term Exposure Point Concentrations (1) 


for Chronic Exposure Scenarios 


I 
Freeway Landfill Risk Assessment· Burnsville, MN 


I 
Long-Term Predicted Ambient Concentration (ug/m3) 


By Chronic Exposure Scenario 
Chemical or Concern CAS On-Site Off-Site Residence 


No. 25-yr Avg. 25-yr Avg. 30-yr Avg. 


I Acetone 67-64-1 4.44E-02 4.38E-02 4.29E-03 
Acrylonitrile 107-13-1 3.66E-03 3.61E-03 3.54E-04 


I Benzene 71-43-2 2.04E-02 2.0IE-02 1.97E-03 


Carbon Teuachloride 56-23-5 3.32E-05 3.27E-05 3.20E-06 


Chlorobenzene 108-90-7 4.89E-02 4.83E-02 4.73E-03 


I Chloroethane 75-00-3 2.82E-02 2.78E-02 2.73E-03 


Chloromethane 74-87-3 1.50E-02 1.48E-02 1.45E-03 


Chloroform 67-66-3 8.27E-03 8.16E-03 7.99E-04 


I 
1.2-Dibromoethane 106-93-4 1.08E-02 1.06E-02 1.04E-03 


m-Dichlorobenzene 541-73-1 7.32E-02 7.22E-02 7.07E-03 
Dichlorodifluoromethane 75-71-8 3.41E-01 3.37E-01 3.30E-02 


I 
1, 1-Dichloroethane 75.34.3 2.71E-02 2.67E-02 2.62E-03 


1,2-Dichloroethane 107-06-2 4.69E-03 4.63E-03 4.53E-04 
1,1-Dichloroethylene 75-35-4 1.44E-03 1.42E-03 1.39E-04 
cis-1 ,2 Dichloroethylene 540-59-0 1.98E-01 1.95E-Ol 1.91E-02 


I uans-1,2 Dichloroethylene 540-59-0 4.18E-03 4.12E-03 4.04E-04 


1,2 Dichloropropane 78-87-5 2.92E-03 2.88E-03 2.82E-04 
Echylbenzene 100-41-4 2.33E-01 2.30E-01 2.25E-02 


I Hexane 110-54-3 9.90E-02 9.77E-02 9.56E-03 
Methyl Ethyl Ketone 78-93-3 1.08E-01 1.07E-01 1.0SE-02 
Methyl Isobutyl Ketone 108-10-1 2.92E-02 2.88E-02 2.82E-03 


I Methyl Mercaptan 74-93-1 2.88E-01 2.84E-01 2.78E-02 


Methylene Chloride 75-09-2 2.50E-01 2.47E-Ol 2.42E-02 


l, 1,2,2-Teuachloroethane 79.34.5 3.62E-03 3.57E-03 3.49E-04 


I Teuachloroethylene 127-18-4 9.65E-02 9.52E-02 9.32E-03 


Toluene 108-88-3 5.77E-01 5.69E-01 5.57E-02 


Total Xylenes 1330-20-7 4.98E-01 4.91E-Ol 4.81E-02 


I I, l,l·Trichloroethane 71-55-6 2.90E-02 2.86E-02 2.80E-03 


Trichloroethylene 79-01-6 1.08E-01 1.07E-01 1.04E-02 


Trichlorofluoromethane 75-69-4 2.93E-02 2.89E-02 2.83E-03 


I 
Vinyl Chloride 75-01-4 7.23E-02 7.14E-02 6.99E-03 


I 
Note: 


(I) These results are presented for the purposes of comparison with the Peak-Year results. 
Thes.e results are not carried through the Human Health Risk Assessment 


I 
I 
I 
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Exposure Point Concentrations for Scale-House Workers· Acute 
Exposure Scenario 
Freeway Landfill Risk ~ssment • Burnsville, MN 


Concentration 
Chemical of Concern in Scale House 


( m) 
1-Butanol 2.7 
4-Methyl-2-Pentanone 2.42 
Acetone 0.008 
Aayloniuile 0.0087 
Bem.ene 0.033 
Butane 0.10 


Carbon Tetrachloride O.OOOOZ7 
Chlorobenzene 0.054 
Chlorodifluoromethane 0.037 
Chloroethane 0.055 
Chloroform 0.0081 
1,2-Dichloroethane 0.034 
1,2-Dichloroethene 0.17 
Dichlorodifluoromethane 1.2 
1,1-Dichloroethane 0.005 
1,1-Dichloroethene 0.0019 
Dichlorofluoromethane 0.033 
Dichlorotetrafluoroethane 0.030 
1,2-Dichloropropane 0.0033 
1,2-Dimethyl Benzene 16 
Ethanol 4.3 
Ethyl Acewe 0.54 
Ethyl Men:aptan 0.32 
Ethylbem.ene 0.28 
Hexane 0.14 


Hydrogen Sulfide 6.9 
Methyl lsobutyl Ketone 0.037 
MethyIMercaptan· 0.042 
Methyl Ethyl Ketone 0.19 
Methylcyclohexane 2.7 


Nonane 4.5 


Octane 4.1 


Pentane 0.15 


Propane 0.37 
t-Butyl Men:aptan 0.017 
l, 1,2,2-Tetrachloroethane O.OOZ7 
Tetrachloroethylene 0.073 


Tetrahydrofuran 0.81 


Toluene 0.79 


Total Xylenes 059 
1, 1, 1-Trichloroethane 0.023 


Trichloroethylene 0.10 


Trichlorofluoromethane 0.027 


Vinyl Chloride 0.15 
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4.3 Values for Exposure Variables 


Section 4 
Exposure Assessment for HHRA 


As previously discussed, exposures received by two receptors are the main focus of the 
quantitative portion of the HHRA (chronic exposure scenarios). The receptor populations 
assessed in these scenarios (i.e., landfill workers and off-site residents) are evaluated as adult 
receptors (ages 18-70 years). It is assumed that workers are employed at the landfill for 25 years 
and individuals reside near the landfill site for 30 years (EPA, 1991). Table 4.3-1 presents values 
for each exposure variable employed in the risk estimation equations of this HHRA. 


4.4 Evaluation of Exposures Associated with the Inhalation of 
Landfill Gas Compounds (Chronic Exposures) 


The MPCA is in the process of updating the Air Toxics Source Review Guide (Version 2.1, 
February, 1991), which establishes a review procedure for new or modified sources of toxic 
("non-criteria") air pollutants. In the meantime, MPCA has updated the tables presenting air 
concentration limits (ACLs). The ACLs are guideline policy, and are not strictly enforceable as 
regulations or air quality standards. The Air Toxics Source Review Guide used in this section 
has been developed for both non-carcinogens and carcinogens and, as directed by MPCA, have 
been used in this HHRA. The ACLs replace the allowable air limits (AALs) for assessing the 
severity of predicted impacts for toxic air pollutants. 


Table 4.4-1 compares the modeled worst-case annual average exposure point concentrations for 
the peak-year landfill gas emission rate with MPCA air concentration units (ACLs). Worst-case 
annual average refers to the fact that the highest annual average of five years of meteorological 
data were used to represent a 30-year average. The worst year out of five years was taken to 
represent long-term average, and is consistent with the RME-approach. The Hazard Index 
shown in the table is calculated according to the procedure specified in the Toxics Source 
Review Guide and is the ratio of the predicted concentration to the ACL. The Guide states that 
none of the Hazard Indices should equal or exceed 1.0. In addition, the Guide specifies that the 
total Hazard Indices for each receptor location should be less than 1.0 when added. 


Table 4.4-1 shows that none of the estimated worst-case peak-year concentrations exceed an 
ACL. However, for the on-site worker the total of all of the Hazard Indices is 1.25, which 
slightly exceeds the total Hazard Index of 1. For the off-site residential scenario, the concentra­
tions of the chemicals of concern in landfill gas are well below MPCA criteria levels, and the 
Hazard Index of 1. 


Vinyl Chloride, with a Hazard Index of 0.86 for the peak-year chronic worker exposure, is the 
principal contributor to inhalation risk. Its Hazard Index accounts for more than half of the 
total Hazard Index of 1.25 for this scenario. 


Table 4 .. 4-2 contains the same information as Table 4.4-1, but for a long-term average landfill gas 
emission rate, not the peak-year landfill gas emission rate. This information is presented solely 
for the purpose of comparison. It is not carried through the rest of the HHRA. The 25-year 
average results are approximately 84 percent of the peak-year results. The 30-year average 
results are about eighty-two percent of the peak-year results. 
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Table 4.3-1 Summary of Exposure Variables 


Freeway Landlill Risk Assessment - Burnsville, MN 


RISK MODEL NAME: Inhalation of Air 
SOURCE: MPCA 1993 


Non-Carcinogens: HQ= Ca (mg/rrr'3) 
RfC (mg/rrr'3) 


Carcinogens: Cancer Risk= Ca (µg/rrr'3) • ET (hrs/24 hrs) • AT (yrs/70 yrs) • UR (µg/rn"3)"-l 


Ca 


ET 


AT 


RfC 


UR 


Variable 
Symbol 


Variable Values 
Variable Definition That Could Be Selected 


Contaminant Concentration Minimum 10 Maximum 
in Air (mg/rn"3 or µg/mA3) Concentrations 


Exposure Time residents: 0 to 24 hours/day 
workers: 0 to 24 hours/day 


Averaging Time residents: 0 to 70 years 
workers: 0 to 70 years 


Reference Concenlration chemical-specific 


(mg/rrr'3) 


Unit Risk chemical-specific 


Variable Value Reason for 
Selected/Percentile Variable Selection Reference Comments 


Upper 95th percentile Consistent wilh EPA, 1990 Based on air modeling 


of geomelric mean RME Approach 


estimated from ISLCT 
model 


24 hours/day Consistent with EPA, 1989 


8 hours/day RME Approach 


30 years Consistent with EPA, 1989 


25 years RME Approach 


See Table 5.1-1 Consistent with EPA, 1993 


EPA guidance 


SeeTabie5.l-i Consistent with EPA, 1993 


EPA guidance 


-







I 
I Table 4.4-1 Comparison of Peak-Year Results for Chronic Exposure 


I 
Scenarios to MPCA Air Concentration Limits 
Freeway Landfill Risk Assessment - Burnsville, MN 


I 
MPCA On-Site Exposure(l) OIT-Slte Exposure Residential Exposure(!) 


I 
ACL(2) Cone. Hazard Cone. Hazard Cone. Hazard 


Chemical or Concern (ug/m3) (ug/m3) lndH (ug/m3) IndH (ug/m3) Index 


I 
Acetone NA 5.27E--02 NA 5.20E--02 NA 5.27E-03 NA 
Acrylonitrile 2.0 4.34E--03 2.17E--03 4.28E--03 2.14E--03 4.34E--04 2.17E--04 
Benzene 1.0 2.42E--02 2.42E--02 2.38E--02 2.38E--02 2.42E--03 2.42E--03 
Carbon Tetrachloride 0.7 3,93E--05 5.62E--05 3.88E--05 5.54E--OS 3,93E--06 5.62E--06 


I Chlorobc:nzcne 20.0 5.SlE--02 2.90E--03 5.73E--02 2.86E--03 5.SlE--03 2.90E--04 
Chlorocthane NA 3.35E--02 NA 3.30E--02 NA 3.35E--03 NA 
Chloromclhanc S.6 1.78E--02 3.!8E--03 !.76E--02 3.14E--03 l,78E--03 3.18E--04 


I 
Chloroform 0.4 9.SlE--03 2.45E--02 9.68E--03 2.42E--02 9.SlE--04 2.45E--03 
1,2-Dibromocthane 0.05 l,28E--02 2.56E--Ol l.26E--02 2.52E--Ol l.28E--03 2.S5E--02 
m-Dichlorobenzt:ne 800.0 8.69E--02 l.09E--04 8.S7E--02 !.07E--04 8.68E--03 l.09E--OS 
Dichlorodifluoromcthanc 200.0 4.0SE--01 2.03E--03 4.00E--01 2.00E--03 4.0SE--02 2.03E--04 


I 1, 1-Dichlorocthane 500.0 3.21E--02 6.43E--05 3.!7E--02 6.34E--05 3.21E--03 6.43E--06 
1.2-Dichlorocthane 0.4 5.57E--03 l.39E--02 S.49E--03 1.37E--02 5.57E--04 l.39E--03 
1,1-Dichlorocthylone 0.2 l,71E--03 8.S5E--03 1.69E--03 8.44E--03 l,71E--04 8.55E--04 


I 
cis-1.2 Dichlorocthylonc NA 2.35E--Ol NA 2.3!E--Ol NA 2.35E--02 NA 
trans-1.2 Dichlorocthylonc NA 4.96E--03 NA 4.89E--03 NA 4.96E--04 NA 


1.2 Dichloropropanc 4.0 3A7E-Q3 8.67E--04 3.42E--03 8.S5E--04 3.47E--04 8.67E--OS 


Ethylbenzeoe 1,000.0 2.76E--Ol 2.76E--04 2.73E--01 2.73E--04 2,76E--02 2.76E--05 


I Hexane 200.0 l.17E--01 S.8SE--04 l.16E--Ol 5.80E--04 l,17E--02 5.85E--OS 


Methyl Ethyl Keume 1,000.0 l.29E--Ol l.29E--04 l.27E--01 !.27E--04 l,29E--02 l.29E--OS 


Methyl Isobutyl Ketone 80.0 3A6E--02 4.33E--04 3.42E--02 4.27E--04 3.46E--03 4.33E--0S 


I Methyl Mc:raptan NA 3A2E--Ol NA 3.37E--01 NA 3.42E--02 NA 


Methylene Chloride 3,000.0 2.97E--Ol 9.90E--05 2.93E--Ol 9.77E--05 2.97E--02 9.90E--06 


1,1.2.2-Tetrachloroethane 0.2 4.29E--03 2.15E--02 4.23E--03 2.12E--02 4.29E--04 2.15E--03 


I Tetrachlorocthylcne 17.2 l.lSE--01 6.69E--03 1.13E--OI 6.57E--03 l.14E--02 6.63E--04 


Tolw:ne 400.0 6.84E--Ol !.71E--03 6.75E--01 !.69E--03 6.84E--02 l.71E--04 


ToialXylones NA 5.91E--Ol NA 5.83E--Ol NA 5.91E--02 NA 


I 
1,1,1-Trichloroethane 1,000.0 3.44E--02 3.44E--05 3.40E--02 3.40E--05 3.44E--03 3.44E--06 


Trichlorocthylcne 5.9 l.28E--Ol 2.18E--02 l.27E--Ol 2.lSE--02 l.28E--02 2.18E--03 


Trichlorofluoromethanc 700.0 3.48E--02 4.97E--05 3.43E--02 4.90E--05 3.48E--03 4.97E--06 


I 
Vinyl Chloride 0.1 8.58E--02 8.58E--Ol 8.47E--02 8.47E--Ol 8.58E--03 8.58E--02 


Total Hazard Index (3) l.2SE+-OO l.23E+-OO l.2SE--Ol 


I 
Notes: 


I (1) The boldface numbers indicate the exposure point scenarios to be used in the Human Health Risk AssessmcnL 
(2) MPCA Annual Average Air Concentration Limits (ACu) for both non-carcinogens and carcinogens. The Hazard 


Index is the ratio of the predicted concentration to the ACL MPCA has specified an acceptable Hazard Index of 1.0. 


I (3) Total Hazard Index for both non-carcinogens and carcinogens. 


I 







I 
I 


Table 4.4-2 Comparison of Long-Term Results for Chronic Exposure 


I 
Scenarios to MPCA Air Concentration Limits 
Freeway Landfill Risk Assessment · Burnsville, MN 


I On,Slte Exposure Off,Site Exposure Residential Exposure 
MPCA 25-yr Avg. 25-yr Avg, 30-yr Avg. 


I 
ACL(l) Cone. Hazard Cone. Hazard Cone. Hazard 


Chemical of Concern (ug/m3) (ug/m3) Index (ug/m3) Index (ug/m3) Index 


Acetone NA 4.44B-02 NA 4.38E-02 NA 4.29E-03 NA 


I Acryloniaile 2.0 3.66E-03 l.83E-03 3.61E-03 1.81E-03 3.54E-04 l.77E-04 


Benzene 1.0 2.04E-02 2.04B-02 2.0IE-02 2.0IE-02 l.97E-03 l.97E-03 


Carbon Tettacbloride 0.7 3.32E-OS 4.74E-0S 3.27E-0S 4.67E-OS 3.20E-06 4.S7E-06 


I Chlorobenzene 20.0 4.89B-02 2.4SE-03 4.83E-02 2.41E-03 4.73E-03 2.36E-04 


Chloroethane NA 2.82E-02 NA 2.78E-02 NA 2.73E-03 NA 
Chloromethane S.6 1.SOB-02 2.68E-03 1.48B-02 2.6SE-03 !.4SE-03 2.S9E-04 


I 
Chloroform 0.4 8.27E-03 2.07E-02 8.16E-03 2.04B-02 7.99E-04 2.00E-03 


1,2-Dibromoethane o.os l.OSE-02 2.ISE-01 l.06E-02 2.!2E-01 !.04E-03 2.08B-02 


m-Dicblorobenzene 800.0 7.32E-02 9.ISE-OS 7.22E-02 9.03E-0S 7.07E-03 8.84E-06 


I 
Dicblorodifluoromethane 200.0 3.41E-Ol l.71E-03 3.37E-01 !.69E-03 3.30E-02 !.6SE-04 


!, 1-Dicbloroethane soo.o 2.71E-02 S.42E-OS 2.67E-02 S.34E-OS 2.62E-03 S.23E-06 


1,2-Dicbloroethane 0.4 4.69E-03 1.17E-02 4.63E-03 1.16E-02 4.S3E-04 1.13E-03 


I, 1-Dicbloroethylene 0.2 l.44E-03 7.21E-03 l.42E-03 7.llE-03 1.39E-04 6.96E-04 


I cis-1,2 Dicbloroethylene NA l.98E-01 NA i.9SE-Ol NA l.91E-02 NA 


ttans· 1,2 Dicbloroethylene NA 4.ISE-03 NA 4.12E-03 NA 4.04E-04 NA 


I ,2 Dicbloropropane 4.0 2.92E-03 7.31E-04 2.88E-03 7.21E-04 2.82E-04 7.06E-0S 


I Ethylbenzene 1,000.0 2.33E-Ol 2.33E-04 2.30E-Ol 2.30E-04 2.2SE-02 2.2SE-OS 


Hexane . 200.0 9.90E-02 4.9SE-04 9.77E-02 4.89E-04 9.56E-03 4.78E-0S 


Methyl Ethyl Ketone 1,000.0 l.08E-Ol l.08E-04 l.07E-Ol 1.07E-04 l.OSB-02 l.OSE-OS 


I Methyl Isobutyl Ketone 80.0 2.92E-02 3.6SE-04 2.88E-02 3.60E-04 2.82E-03 3.S3E-0S 


Methyl Mercaptan NA 2.88E-01 NA 2.84E-01 NA 2.78E-02 NA 


Methylene Chloride 3,000.0 2.SOE-01 8.3SE-OS 2.47E-Ol 8.23E-0S 2.42E-02 8.06E-06 


I 1,1,2,2-Tettacbloroethane 0.2 3.62E-03 1.81E-02 3.S7E-03 l.79E-02 3.49E-04 l.7SE-03 


Tettacbloroethylene 17.2 9.6SE-02 S.61E-03 9.S2E-02 S.S3E-03 9.32E-03 S.42E-04 


Toluene 400.0 S.77E-Ol l.44E-03 S.69E-Ol l.42E-03 S.S7E-02 l.39E-04 


I Total Xylenes NA 4.98E-Ol NA 4.91E-Ol NA 4.SIE-02 NA 


I, I, I-Trichloroethane 1,000.0 2.90B-02 2.90E-OS 2.86E-02 2.86E-OS 2.SOE-03 2.SOE-06 


· Tricbloroethylene S.9 l.08E-01 l.83E-02 l.07E-01 l.SIE-02 1.04E-02 l.77E-03 


I Tricblorofluoromethane 700.0 2.93E-02 4.!9E-OS 2.89E-02 4.13E-OS 2.83E-03 4.04E-06 


Vinyl Chloride 0.1 7.23E-02 7.23E-01 7.14E-02 7.14E-01 6.99E-03 6.99E-02 


I Total Hazard Index l.OSE+-00 l.04E+-OO l.02E-Ol 


I Notes: 


I 
(I) MPCA Annual Average Air Concentration Limits for both non-carcinogerts and carcinogens. The Hazard Index is the 


ratio of lhe predicted concentration to lhe ACL. MPCA has specified an acceptable Hazard Index of 1.0. 


I 
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Section 4 
Exposure Assessment for HHRA 


4.5 Evaluation of Exposures Associated with the Inhalation of 
Non-Methane Organic Compounds (Acute Exposures) 


EPCs for COCs in Dataset No. 1 and No. 2 were compared to available MPCA air concentration 
limits (ACLs) and permissible acute occupational exposure limits. Acute occupational 
guidelines and standards include: (1) Occupational Safety and Health Agency (OSHA) time­
weighted averages (TWA), recommended action levels and ceiling values; (2) National Institute 
of Occupational Safety and Health (NlOSH) immediately dangerous to life or health (IDLH) 
and ceiling values; and (3) American Conference of Governmental Industrial Hygienists 
(ACGIH) short-term exposure limits (STEL), ceiling values, and TW As. 


Table 4.5-1 compares scale-house EPCs (Dataset No. 2 COCs) to the chemical-specific air 
concentration limits and standards. This table shows that none of these calculated reasonable 
maximum exposure levels for any of the chemicals of concern exceed any of the identified 
acute occupational guidelines or standards. 
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I 
I Table 4.5-1 Comparison of Estimated Exposure Point Concentrations 


in the Scale-House to Occupational Exposure Levels 
Freeway Landfill Risk Assessment - Burnsville, MN 


I Concentration 


In Scale House OSHA (I) NIOSH (2) ACGIH (3) 


I Chemical of Concern (ppm) (ppm) (ppm) (ppm) 


1-Butanol 2.7 50 C 800 I 50 T 


Acetone 0.098 1000 T 250 T 1000 s 


I 20,000 I 750 T 


Acrylonitrile 0.0087 10 C Carcinogen Carcinogen 


2 T 


I Benzene 0.033 5 s Carcinogen Carcinogen 


I T 


0.5 A 


I Butane 0.10 800 T 800 T 


Car~n Tetrachloride 0.000027 25 C Carcinogen Carcinogen 
10 T 2 C 5 T 


I 
Chlorobenzene 0.054 75 T 2400 I 75 T 


Chlorodifluoromethane 0.037 1000 T 1250 s 
1000 T 


I 
Chloroethane 0.055 1000 T 20,000 I 1000 T 


Chloroform 0.0081 50 C 2 C Carcinogen 
2 T 10 T 


1,2-Dibromoethane 0.0081 Carcinogen 


I 1,2-Dichloroethane 0.034 2 SIS Carcinogen 2 Sl5 


T I T 


1,2-Dichloroethene 0.17 200 T 4000 I 200 T 


I Dichlorodifluoromcthanc 1.2 1000 T 50,000 I 1000 T 


1, 1-Dichloroethane 0.095 100 T 4000 I 250 s 
200 T 


I 1, 1-Dichloroethene 0.0019 1 T 20 s 
5 T 


Dichlorofluoromcthanc 0.033 10 T 50,000 I 10 T 


I 
Dichlorotetrafluoroethane 0.030 1000 T 50,000 I 1000 T 


1,2-Dichloropropane 0.0033 75 T 2000 I 110 s 
75 T 


I 
1,2-Dimethyl Benzene 16 100 T 1000 I 150 s 


100 T 


Ethane 6.9 AsEhrxiant 


Ethanol 4.3 1000 T 1000 T 


I Eth~ I Acetate 0.54 400 T 10,000 400 T 


Eth~! MercaEtan 0.32 2500 I 0.5 T 


Ethylbenzene 0.28 100 T 2000 I 125 s 


I 100 T 


Hexane 0.14 50 T 50 T 


Hydrogen Sulfide 6.9 15 SIS 300 15 s 


I 10 T 10 C 10 T 


Methyl Isobutyl Ketone 0.037 75 SIS 3000 75 s 
50 T 50 T 50 T 


I 
Methyl Mercaptan 0.042 10 C 400 I 0.5 T 


I 
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Table 4.5-1 
(continued) 


Chemical or Concern 


Methyl Ethyl Ketone 


Methylcyclohexane 


Nonane 


Octane 


Pentane 


Propane 
Propene 
t-Butyl Mercaptan 
J, J ,2,2-Tetrachlorocthane 


Tetrachlorocthene 


Tetrahydrofuran 


Toluene 


Total Xylene Isomers 


l,l ,l -Trichloroethane 


Trichloroethene 


Trichlorofluoromethane 
Vinyl Chloride 


Notes: 


Comparison of Estimated Exposure Point Concentrations 
in the Scale-House to Occupational Exposure Levels 
Freeway Landfill Risk Assessment· Burnsville, MN 


Concentration 
In Scale House 


(ppm) 


0.19 


2.7 
4.5 


4.1 


0.15 


0.37 
0.98 
0.017 
0.0027 


0.073 


0.81 


0.79 


0.59 


0.023 


0.10 


0.027 
0.15 


OSHA (I) 


(ppm) 


200 T 


200 T 
375 SIS 


300 T 
750 SIS 


600 T 
1000 T 


5 T 


300 C 


JOO T 


350 T 


JOO T 


300 C 


T 


NIOSH (2) 
(ppm) 


0.5 C 
3000 I 


10,000 I 


5000 I 


5000 I 


20,000 I 


2500 I 
Carcinogen 


I T 
Carcinogen 


20,000 I 


2000 I 
JOO C 


1000 I 
100 C 


1000 I 
350 C 


Carcinogen 
25 T 


10,000 I 
Carcinogen 


ACGIH (3) 
(ppm) 


300 s 
200 T 
400 T 
200 T 
375 s 
300 T 
750 s 
600 T 


Asphyxiant 
Asphyxiant 


0.5 T 
I T 


200 s 
50 T 


250 s 
200 T 
150 s 
100 T 
150 s 
100 T 
450 s 
350 s 
200 s 


50 ¥ 
1000 C 


5 T 


(1) Occupational Safety and Health Agency (OSHA). As presented in TOMES (R) 1991. Hazardous Substance Data Bank. 


(2) National Instirute of Occupational Safety and Health (NIOSH). As presented in TOMES (R) 1991. 
Hazardous Substance Data Bank. 


(3) American Confermce of Governmental Industrial Hygcnists (ACGIH). As presented in TOMES (R) 1991. 
Hazardous Substance Data Bank. 


(C) = Ceiling value 
(I) = Immediately Dangerous to Life or Health (IDLH) 


rn = Tune Weighted Average (1W A) 
(SIS) = 15-minutc Short-Term Exposure Limit (STEL) 
(A) = Recommended action level 
NA = Data not available 


= Value not rcponcd 
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Section 5 
Toxicity Assessment 


A toxicity assessment evaluates the potential for each chemical to pose adverse health effects in 
exposed individuals and provides an estimate of the dose/response relationship between the 
extent of exposure to a particular contaminant and adverse effects. For the Freeway Landfill 
HHRA, only toxicity values for chronic exposures were employed. 


For the toxicity assessment component of the HHRA, qualitative and quantitative information is 
provided to describe the non-carcinogenic and carcinogenic health effects associated with 
COCs presented in Dataset No. 1. Two measures used to quantify the toxic effects of a chemical 
on human health include an inhalation non-carcinogenic reference concentration (R1C), and a 
carcinogenic unit risk (UR). 


5.1 Assessment of Chemicals of Concern in Dataset No. 1 
Non-carcinogenic and carcinogenic inhalation toxicity values were obtained from EPA's 
current Integrated Risk Information System (IRIS) on-line database files (EPA, 1993). Values for 
COCs not listed in IRIS were obtained from the EP A's Health Effects Assessment Summary 
Tables (HEAST) (EPA, 1992). Additional toxicity values were also obtained from EPA's 
Environmental Criteria and Assessment Office (ECAO) for compounds which are currently 
undergoing toxicity review. 


COCs for which inhalation toxicity data are not presented in these EPA sources were not 
evaluated in this portion of the HHRA. These COCs were addressed in the uncertainty assess­
ment component of the HHRA. 


Inhalation toxicity values (R1Cs and URs) were not available for the following compounds: 
acetone, m-dichlorobenzene, cis-1,2-dichloroethylene, trans-1,2-dichloroethylene, methyl 
mercaptan, total xylenes, 1,1-1 trichloroethane and trichlorofluoromethane. 


Available inhalation toxicity values for COCs in Dataset No. 1 are presented in Table 5.1-1. 
Table 5.1-2 presents summarized toxicity data for all non-carcinogenic Dataset No. 1 COCs with 
readily available R1Cs. Carcinogenic toxicity data is presented in Table 5.1-3 for Dataset No. 1 
COCs with readily available inhalation unit risks. 


5.2 Assessment of Chemicals of Concern in Dataset No. 2 
A limited qualitative toxicity evaluation has been conducted to assess the estimated EPCs 
derived for non-methane organic compounds of landfill gas origin in the scale-house. Acute 
toxicity data were presented in tabular form and were limited to readily available data sources. 
These toxicity values will be combined with the modeled air concentrations and selected 
exposure variables to derive non-carcinogenic and carcinogenic risk estimates, as presented in 
Section 6.0. 
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Table S.1-1 Availability of Non-Carcinogenic (RfC) and Carcinogenic (UR) 
Inhalation Toxicity Values for Chemicals of Concern in Dataset No. 1 
Freeway Landfill Risk Assessment • Burnsville, MN 


Inhalation Inhalation 


Chemical or Concern CAS Rt'C Unit Risk 


No. (mg/mA3) (µg/mAJ) 


Acetone 67-64-1 NA NA 
Acrylonitrile 107-13-1 2.0E-03 (EPA, 1993) 6.8E-05 (EPA, 1993) 


Benzene 71-43-2 NA 8.3E-06 (EPA, 1993) 


Carbon Tetrachloride 56-23-5 NA 1.5E-05 (EPA, 1993) 


Cblorobenzene 108-90-7 2.0E-02 (EPA, 1992b) NA 
Cbloroethane 75-00-3 · 1.0E-+-0 I (EPA, I 993) NA 


Cbloromethane 74-87-3 NA 1.8E-06 (EPA, 1992a) 


Cblorofonn 67-66-3 NA 2.3E-05 (EPA, 1993) 


1,2-Dibromoethane 106-93-4 NA 2.2E-04 (EPA, 1993) 


m-Dichlorobenzene 541-73-1 NA NA 
Dichlorodifluoromethane 75-71-8 2.0E-01 (EPA, 1992b) NA 
I, 1-Dichloroethane 75-34-3 5.0E-01 (EPA, 1992b) NA 
1,2-Dichloroethane 107-06-2 NA 2.6E-05 (EPA, 1993) 


l, 1-Dichloroethylene 75-35-4 NA 5.0E-05 (EPA, 1993) 


cis-1,2-Dichloroethylene 540-59-0 NA NA 
trans-1,2-Dichloroethylene 540-59-0 NA NA 
1,2-Dichloropropane 78-87-5 4.3E-03 (EPA, 1993) NA 
Ethyl Benzene 100-41-4 1.0E-+-00 (EPA, I 993) NA 
Hexane 110-54-3 2.0E-01 (EPA, 1993) NA 
Methyl Ethyl Ketone 78-93-3 1.0E-+-00 (EPA, 1993) NA 
Methyl Isobutyl Ketone 108-10-1 8.0E-02 (EPA, 1992b) NA 
Methyl Mercaptan 74-93-1 NA NA 
Methylene Chloride 75-09-2 NA 4.7E.(ll (EPA, 1993) 


l, 1,2,2-Tetrachloroethane 79.34.5 NA 5.8E-05 (EPA, 1993) 


Tetrachloroethylene 127-18-4 NA 5.8E-07 (ECAO, 1993) 


Toluene 108-88-3 4.0E-01 (EPA, 1993) NA 
Total Xylenes 1330-20-7 NA NA 
I, I, I-Trichloroethane 71-55-6 NA NA 
Trichloroethylene 79-01-6 NA 1.76E-06 (ECAO, I 993) 


Trichlorofluoromethane 75-69-4 NA NA 
Vinyl Chloride 75-01-4 NA 8.4E-05 (EPA, 1992a) 


Notes: 


NA= Not Available 
References: 


Integrated Risk Information System (IRIS). On-line database. EPA, 1993. 
EPA, 1992a. 


EPA, 1992b. 


Health Effects Assessment Summary Tables (HEAS1j. Annual FY 1992, as amended in the 
November update. Office of Emergency and Remedial Response. OERR 9200.6-303(92-1). March. 
Health Effects Assessment Summary Tables (HEAS1j. Annual FY 1992, as amended in the 
November update. Office of Emergency and Remedial Response. OERR 9200.6-303(92-1). March. 


Alternate Methods Value. 
ECAO Fax received by CDM on May 3, 1993 from EPA, ECAO, Cincinnati, OH. 
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Table 5.1-2 


Chemical or 
Concern 


Acrylonitrile 


Chlorobenzene 


Chloroethane 


Toxicity Data for Non-Carcinogenic Chemicals 
of Concern in Data Set No. 1 (1) 


Prlndpal Study/ Type of Crlllcal 


Basis for RrC Study Erfect(s) 


Quast et al., rat; 2 years; degeneration and 


1980 inhalation inflammation of nasal 
respiratory epithelium; 
hyperplasia of mucous 
secreting cells 


(2) rat; 120 days; liver and kidney 
inhalation effeclS 


Scortichi et al.I 986: mouse; 10 days; delayed felal ossification; 
lnhalation Teratology inhalation fetotoxicity 
Study in CF-I Mice. (developmenlal 


study) 


Dichlorodilluoromethane (2) guinea pig; 6 liver lesions 
weeks; inhalation 


l, 1-Dichloroethane (2) cat; 13 weeks; kidney damage 
inhalation 


1,2-Dichloropropane NilSChke et al., 1988; rat; 13 weeks; hyperplasia of the nasal 
propylene dichloride: inhalation mucosa 
A 13 Week lnhalation 
Toxicity Study With 
Rat; Mice, and RabbilS. 


Study 
Synopsis/ Source 


Rais were exposed 6 hours/day, 5 days/week for 2 years to 
concentrations ofO, 20, or 80 ppm. Control group only 
exposed to air. S1atistically significant increase in moriality 
was observed within the first year for both male and female 
rats. (EPA, 1993) 


Currently undergoing review by EPA work group (EPA, 
1993). Alternate RfC values derived from methodology 
that is not current with the interim inhalation methodology 
used by the RID/RfC Work Group. (EPA, 1992b) 


Mice were exposed to chloroethane at mean time-weighted 
averages or O g/cu.m. (air), 1.3 g/cu.m., 4,000 g/cu.m., and 
13,000 g/cu. m. for 6 hours/day cm days 6 through 15 of 
geslation. Upon saaifice, lesions in skull bones were observed. 
(EPA,1993) 


Currently undergoing review by EPA work group (EPA, 
1993). Alternate RfC value derived from methodology that 
is not current with the interim inhalation methodology 
used by the RID/RfC Work Group. (EPA, 1992b) 


Currently undergoing review by EPA work group (EPA, 
1993). Alternate RfC values derived from methodology that 
is not current with the interim inhalation methodology used 


by the RID/RfC Work Group. (EPA, 1992b) 


Male and female ralS were exposed to 0, 15, 50 and 150 ppm 
of dichloropropane for 6 hours/day, 5 days/week for 13 weeks. 
Histopathological effeclS were observed in the upper 
respiratory tract of the ralS at a LOAEL of 15 ppm. (EPA, 
1993) 







-------------------
Table 5.1-2 
(continued) 


Chemical of 
Concern 


Ethyl Benzene 


Hexane 


Methyl Ethyl Ketone 


Toxicity Data for Non-Carcinogenic Chemicals 
of Concern in Data Set No. 1 (1) 


Prindpal Study I 
BasbforRtC 


Andrew et al. 1981; 
Teratologic Assessmem 
of Ethyl benzene and 


2-Ethyoxyethanol; 
Hardin et al. 1981. 
Testing of Selected 
Workplace Chemicals for 
TeraJOgenic Potential 


Sanagai et al. 1980; 
Periplleral Nervous 
System Functions of 
Wmkers Exposed 10 
n-Hexane al a Low Level 


Type of 
Study 


rat and rabbit; 19 
days; inhalation 
(developmental 
study) 


hwnan; 2 years; 
inhalation 
(epidemiological 
study) 


Dwmick et al., 1989; mouse; 90 days; 
13 week ioxicity srudy inhalalion 
of n-hexane in B6C3Fl 
mice after inhalalion 
exposure 


Schwetz el al. 1991; mouse; 12 weeks; 
Developmental Toxicity inhalation 
of Inhaled Methyl Ethyl (developmental 
Keione in Mice; Masi el study) 
al., 1989. (both considered 


Critical 
Efrect(s) 


developmental 10xici1y 


neuroioxicity; 
electrophysiological 
alterations 


epithelial lesions in the 
nasal cavity 


Study 
Synopsb / Source 


Rats and rabbits were exposed 6-7 hours/day IO concentrations 
of 434 or 4,342 mg/cu. m. of ethylbenzene. The principal 
observation following sacrificing of animals was a reduced 
number of live rabbit kits per liner and in rats an increased 
incidem of extra ribs. (EPA. 1993) 


Sanagai conducted an epidemiological study on two age-malehed 
groups consisting of 14 control workers and 14 exposed 
wmkers employed in a factory producing tungsien carbide 
alloys. 8-Hour lime weighted average exposure IO solvent 
vapors consisted of 73 mg/ cu. m. Both groups suffered neuro­
lOxicity and slowed neurological conductivity. (EPA. 1993) 


Inhalation of n-hexane resulted in morphologic alterations in 
the respiralOty tract in mice al a LOAEL of 1,762 mg/cu. m. 
(EPA.1993) 


deaeased fetal birth weight Mice were exposed IO 0, 1,742,978, or 8,906 mg/cu. m. of 
MEK for 7 hollf$/'day during gestational days 6-15. Fetal body 
decrease was observed in the 8,906 mg/cu. m. exposed 
group. 
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Table 5.1-2 
(continued) 


Chemical of 
Concern 


Methyl lsobutyl Ketone 


Toluene 


Notes: 


Toxicity Data for Non-Carcinogenic Chemicals 
of Concern in Data Set No. 1 (1) 


Principal Study/ Type of Critical 
Basis for RfC Study Efrect(s) 


(2) rat; 90 days; liver and kidney effecis; 
inhalation increased weight effeclS 


Foo et al., 1990; bwnan; 8 hour-lW A neurological effeclS 
Chronic Neurobebavioral inhalation; 
EffeclS of Toluene (occupational 


exposure) 


( I) Information provided only for Dataset No. I COCs with readily available inhalation RfCs. 
(2) Studies not available for alternate RfCs. 


Study 
Synopsis / Source 


RfC is currently undergoing review and value may be subject 
to change (EPA, 1992). Alternate RfC values derived from 
methodology that is not current with the interim inhalation 
methodology used by the RfD/RfC Work Group. (EPA, 1992b) 


This cross sectional study generated a LOAEL of 88 ppm (332 
mg/cu. m.) for central nervous system (CNS) effecis and was 
used for deriving the RfC. CNS effeclS are supported by olher 
occupational studies that show effecis around I()() ppm. 







-------------------
Table 5.1-3 


Chemical of 
Concern 


Acrylonitrile 


Benzene 


Carbon Tetrachloride 


Chlorometbane 


Chloroform 


Toxicity Data for Carcinogenic Chemicals 
of Concern in Data Set No. 1 (1) 


EPA weigbt­
of-evidence 


A;known 
human 
carcinogen 


B2; probable 
human 
carcinogen 


C; possible human 
carcinogen (limited 
evidence of 
carcinogenicity in 
humans) 


B2; Probable 
human 
carcinogen 


Principle Study/ 
Basis of Unit 


Risk or Slope Factor 


O'Berg, 1980 


Rinsk:y etal., 1981; 
Ott et al., 1979; Wong 
et al., 1983 


Della Porta et al. 1961; 
Edwards et al., 1942; 
NCI 1976-7 


NCI 1976 


Type of 
Study 


human; 9 years; 
inhalation 


Tumor Type/ 
Target Organ 


respiratory cancer; 


lung 


Study 
Synopsis/ Source 


An exposure of 15 ppm was assumed to be the 8-hour 
TWA with an average duration of 9 years. The unit 
risk factor was calculated from a relative risk model 
adjusted for smoking and based on continuous lifetime 
equivalent of occupational exposure. (EPA, 1993) 


human; 
inhalation; 
(occupational 
study) 


leukemia; blood The unit risk factor is based on the geometric mean 
which employed pooled data from the studies cited. 
The increases in leukemia were statistically significant 
and dose-related in one of the studies. (EPA, 1993) 


hamster; mouse; hepatocellular 
and rats; oral carcinomas/ 
(gavage) (route-to hepatomas; liver 
route extrapolation) 


mouse;24-
monlhs; 
inhalation 


tumor; kidneys 


mouse; 78 weeks; hepacellular 
oral (gavage) carcinoma/ liver 
(route-to-route 
extra talion 


A linearized multi-stage procedure was employed to 
derive the unit risk factor which was calculated 
assuming an air intake of 20 cu. mJ day and 40 <JI, 


absorption rate by humans. 


(2) (EPA, 1992a) 


A linearized multi-stage procedure was used to derive the 
inhalation unit risk. lnhalalion risk estimates were 
derived from data from an oral sllldy. (EPA, 1993) 







-------------------
Table 5.1-3 
(continued) 


Chemical of 
Concern 


1,2-Dibromoelhane 


1,2-Dichloroethane 


1,1-Dichloroethylene 


Methylene Chloride 


Toxicity Data for Carcinogenic Chemicals 
of Concern in Data Set No. 1 (I) 


Principle Study/ 
EPA weight- Basis of Unit Type of 
of-evidence Risk or Slope Factor Study 


B2; probable Crump and Howe, rat; 88 to 103 
human 1984;NTP, 1982 weeks; inhalation 
carcinogen 


B2; probable MallOni el al., 1980 rat; 78 weeks; 


human oral (gavage) 


carcinogen (route-lO-route 
extrapolation) 


C; possible human MallOni el al., 1977 mouse; 12 
carcinogen (limited and 1985 months; 
evidence of inhalation 
carcinogenicity in 
humans) 


B2; probable NTP, 1986 mouse; inhalation 
human 
carcinogen 


1,1,2,2-Tetrachloroethane C; possible human NCI, 1978 mouse; 75 weeks; 


carcinogen oral (gavage) · 
(route-lO-route 
extrapolation) 


Tumor Type/ Study 
Target Organ Synopsis/ Source 


papillary A linearized multi-stage procedwe was used to derive the 
adenoma cell inhalation unit risk. Rats were exposed for 6 hours/day, 
carcinoma; 5 days/week. Results were extrapolated IO humans. 
nasal cavity (EPA,1993) 


sarcoma; A linearized multi-stage procedwe was used IO derive the 


cin:ulalOry inhalation unit risk. The inhalation unit risk faclOr was 


system calculated from oral data, assuming JOO% absorption. 
Based on the negative inhalation study a 95% upper 
bound on risk was inferred IO be lE-6/cu. m. (EPA, 
1993) 


adenocarcinoma; The unit risk factor was derived from data from the two 
kidney studies cited. No statistical significant differences 


between tumor incidences were observed. (EPA, 1993) 


combined Inhalation unit risk is based on dose-risk extrapolations 
adenomas and which used a pharmacokinetic model. Tumor incidents 
carcinomas; significantly increased in a dose-dependent fashion. 


(EPA, 1993) 


carcinoma; liver The inhalation unit risk faclOr was calculated from oral 
exposwe data. A highly significant dose-related 
increase in the incident of hepalOCellular carcinomas 
was observed in both male and female mice. (EPA, 1993) 







-------------------
Table 5.1-3 
(continued) 


Chemical of 
Concern 


Tetrachloroethylene 


Trichloroethylene 


Vinyl Chloride 


Notes: 


Toxicity Data for Carcinogenic Chemicals 
of Concern in Data Set No. 1 Cl) 


Principle Study/ 
EPA weight- . Basis of Unit Type of 
of-evidence Risk or Slope Factor Study 


B2; probable Addendum to the Health 
to possible Assessment Document 
human carcinogen for Tetrachloroethylene. 


EPA #600/8.82/00SFA. 


C-B2; probable Addendum to the Health 
to possible Assessment Document 
human carcinogen for Trichloroethylene. 


EPA #600/8.82/006FA. 


A; known rat 1,001 days; 
human inhalation 
carcinogen 


Tumor Type/ 
Target Organ 


liver tumors; 
liver 


(I) Toxicity Information provided only for Dataset No. 1 COCs with available inhalation unit risks. 
(2) Study synopsis not available. 


Study 
Synopsis/ Source 


Currently this chemical is undergoing extensive 
CRAVE - IRIS verification by the EPA. (ECAO, 
1993) 


Currently this chemical is undergoing extensive 
CRAVE - IRIS verification by the EPA (ECAO, 
1993). EPA withdrew the IRIS carcinogenic file in 
July 1989 and has not adopted a current position on the 
weight of evidence. (ECAO, 1993) 


EPA Office of Health and Environmental Assessment's 
position is that available toxicity values do not reflect 
state-Of-the-art science for vinyl chloride assessment 
(EPA 1992) 
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Section 6 
Risk Characterization 


Risk characterization involves combining toxicity values for each chemical of concern with 
exposure estimates for each receptor to derive estimates of total non-carcinogenic and carcino­
genic risks (see Table 6.0-1). Toxicity values used in quantifying risk have been developed by 
the EPA for most, but not all, of the COCs. The potential additive effects of chemicals with 
similar toxicological endpoints are accounted for by summing the risks from these chemicals to 
obtain overall risk estimates. Potential synergistic (greater than additive) or antagonistic (less 
than additive) effects may also be important, hence synergistic effects are qualitatively dis­
cussed in Section 7.0, Uncertainty Assessment. The following sections address the methods 
used to characterize non-carcinogenic and carcinogenic risks. 


6.1 Non-Carcinogenic Risks (Chemicals of Concern in 


Dataset No. 1) 
As requested by MPCA, non-carcinogenic risks were estimated by dividing modeled air 
concentrations of chemicals with inhalation reference concentrations RtCs. This resulted in the 
derivation of a hazard quotient. As a conservative risk estimate, chemical-specific hazard 
quotients were summed to derive a total hazard index (HI) for all chemicals. If the HI exceeds 
one (1), the HI will be disaggregated by toxic endpoint or target organ (EPA, 1989a). 


6.1. 1 Non-Carcinogenic Risks for Landfill Workers 


Non-carcinogenic risks were estimated for landfill workers potentially exposed to landfill gas 
chemicals while working at the site. Table 6.1-1 presents the estimated risk for the inhalation 
route of exposure which was calculated to be 1.1 X 10-2. This value is well below the EPA 
hazard index of 1. Thus, based on this assessment, the chemicals at or originating from Freeway 
Landfill do not pose a hazard with respect to non-carcinogenic effects via the inhalation route 
of exposure. 


6. 1.2 Non-Carcinogenic Risks for Nearby Residents 


Non-carcinogenic risks were estimated for nearby residents exposed to landfill gas chemicals 
dispersed into ambient air. Table 6.1-2 presents the estimated risk for the inhalation route of 
exposure which was calculated as 1.1 X 10-3. This is a value that is below the EPA hazard index 
ofl. 


6.2 Carcinogenic Risks {Chemicals of Concern in Dataset No. 1) 
Cancer risks were estimated by multiplying chemical-specific modeled air concentrations by 
selected exposure variables and the chemical-specific unit risk value as presented in Table 6.2-
1. Cancer risks associated with exposures to all carcinogenic chemicals received via the 
inhalation pathway were summed to estimate total excess lifetime cancer risk (i.e., the cancer 
risk or probability, above background cancer, of an individual developing cancer as a result of 
exposures to COCs of landfill gas origin). 
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Table 6.0-1 


Step I: 


Step I: 


Step 2: 


Equations Used to Estimate Non-Carcinogenic and Carcinogenic Risk Via the Inhalation 
Route of Exposure. Inhalation of Airborne (Vapor Phase) Chemicals 
Freeway Landfill Risk Assessment • Burnsville, MN 


Ca (mg/mA3) =HQ 
RfC (mg/mA3) 


where: 


Step 2: 


NON-CARCINOGENS 


l:HQ= HI 


Ca = Modeled Air Concentration of Chemical (mg/mA3) 
RfC = Chemical-Specific Reference Concentration (mg/mA3) 
HQ= Hazard Quotient (chemical-specific non-carcinogenic risk) 
HI= Hazard Index (total non-carcinogenic risk. based on the sum of HQ) 


CARCINOGENS 


Ca (µg/mA3) • ET (hrs/24 hr.I) • AT (yrs{70 yrs) • UR (µg/mA3)A-l = Chemical-Specific Cancer Risk 


l:Chemical-Specific Cancer Risk= Excess Lifetime Cancer Risk 


where: 
Ca= Modeled Air Concentration of Chemical (µg/mA3) 
ET= Exposure Time (hrs/24 hr.I) 
AT= Averaging Time (yiw70 yrs) e.g., 70-year lifetime period 
UR= Inhalation Unit Risk (µg/mA3)A-I (chemical-specific) 
Excess Lifetime Cancer Risk= Sum of Chemical-Specific Cancer Risk 


Source: MPCA. 1993. Comments from MPCA on Deliverable #2 - Freeway Landfill Risk Assessment 
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Table 6.1-1 


Non-Carcinogenic 
Chemical 


Acrylonitrile 
Chlorobenzene 
Cbloroethane 


Non-Carcinogenic Risks for Landfill Workers Via Inhalation of 
Landfill Gas Constituents (RME Occupational Scenario) 
Freeway Landfill Risk Assessment- Burnsville, MN 


On-Site ExposW'e Inhalation 
Point Concentration RFC 


(mg/?'AJ) (mg/mA3) 


4.34E-06 2.0E-03 
5.SIE-05 2.0E-02 
3.35E-05 I.OE+OI 


Dichlorodifluoromethane 4.05E-04 2.0E-01 
I, 1-Dichloroethane 3.21E-05 5.0E-01 
1,2-Dichloropropane 3.47E-06 4.3E-03 
Ethyl benzene 2.76E-04 1.0E+OO 
Hexane 1.17E-04 2.0E-01 
Methyl Ethyl Ketone 1.29E-04 I.OE+OO 
Methyl lsobutyl KelOne 3.46E-05 8.0E-02 
Methylene Chloride 2.97E-04 3.0E+OO 
Toluene 6.84E-04 4.0E-01 


Hazard Index = 


Hazard 
Quotient 


2.2E-03 
2.9E-03 
3.4E-06 
2.0E-03 
6.4E-05 
8.IE-04 
2.SE-04 
5.9E-04 
l.3E-04 
4.3E-04 
9.9E-05 
l.7E-03 


1.lE-02 
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Table 6.1-2 


Non-Carcinogenic 
Chemical 


Acrylonitrile 
Chlorobenzene 
Chloroethane ..... 


Non-Carcinogenic Risks for Nearby Residents Via Inhalation of 
Landfill Gas Constituents (RME Residential Scenario) 
Freeway Landfill Risk Assessment • Burnsville, MN 


Residential Exposure Inhalation 
Point Concentration RfC 


(mgtm•J) (mglm•J) 


4.34E-07 2.0E-03 
5.SIE-06 2.0E-02 
3.35E-06 1.0E-t-01 


Dichl01odiOuoromethane 4.0SE--05 2.0E--01 
t.1-Dichloroethane 3.21E-06 5.0E-01 
1,2-Dichloropropane 3.47E-07 4.3E-03 
Elhylbenzene 2.76E-05 1.0E-t-00 
Hexane 1.17E-05 2.0E-01 
Melhyl Elhyl Ketone 1.29E-05 1.0E-t-00 
Melhyl Isobutyl Ketone 3.46E-06 8.0E-02 
Melhylene Chloride 2.97E-05 3.0E-t-00 
Toluene 6.84E-05 4.0E--01 


Hazard Index = 


Hazard 
Quotient 


2.2E-04 
2.9E-04 
3.4E-07 
2.0E-04 
6.4E-06 
8.IE-05 
2.SE-05 
5.9E-05 
1.3E-05 
4.3E-05 
9.9E-06 
1.7E-04 


l.lE..03 
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Table 6.2-1 


Carcinogenic 
Chemical 


Acrylonitrile 
Be111.Cne 
Carbon Tetrachloride 
Chloromelbane 
Chlorofonn 
1,2-Dibromoelbane 
1,2-Dichloroelbane 
I, 1-Dichloroelhylene 
Melhylene Chloride 


Carcinogenic Risks for Landfill Workers Via Inhalation of 
Landfill Gas Constituents (RME Occupational Scenario) 
Freeway Landfill Risk Assessment - Burnsville, MN 


On.Site Exposure Exposure Averaging 
Point Concentration Time Time 


(µglm•J) (8 bours/24 hours) (25 yrs/70yrs) 


4.34E-03 0.33 0.36 
2.42E-02 0.33 0.36 
3.92E-05 0.33 0.36 
l.78E-02 0.33 0.36 
9.SIE-03 0.33 0.36 
l.28E-02 0.33 0.36 


. 5.57E-03 0.33 0.36 
l.71E-03 0.33 0.36 
2.97E-01 0.33 0.36 


Inhalation 
Unit Risk 


(µgim•J)A-1 


6.SE-05 
8.3E-06 
l.5E-05 
I.SE-06 
2.3E-05 
2.2E-04 
2.6E-05 
5.0E-05 
4.7E-07 


I, 1,2.2-Tetrachloroelbane 4.29E-03 0.33 0.36 5.SE-05 
Teuachloroelhylene l.15E-OI 0.33 0.36 5.SE-07 
Trichloroelhylene 1.28E-OI 0.33 0.36 1.SE-06 
Vinyl Chloride 8.58E-02 0.33 0.36 8.4E-05 


Excess Lifetime Cancer Risk = 


Chemical-Specific 
Cancer 


Risk 


3.5E-08 
2.4E-08 
7.0E-11 
3.SE-09 
2.7E-08 
3.3E-07 
l.7E-08 
I.OE-OS 
1.7E-08 
3.0E-08 
7.9E-09 
2.7E-08 
8.6E-07 


1.4E-06 
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6.2. 1 Carcinogenic Risks for Landfill Workers 


Section 6 
Risk Characterization 


Carcinogenic risks were estimated for landfill workers potentially exposed to landfill gas 
chemicals while working at the site. Table 6.2-2 presents the estimated risk via the inhalation 
route calculated as 1.4 X 10-6. This value is within the EPA target risk range of 1 X 10-6 and 1 X 
10-4, and below the MPCA cancer risk limit of 1 X 10-s. 


6.2.2 Carcinogenic Risks for Nearby Residents 


Carcinogenic risks were estimated for nearby residents exposed to landfill gas chemicals 
dispersed into ambient air. Table 6.2-2 presents the estimated risk (for the inhalation exposure 
route) and was calculated as 5 X 10-7. This value is well below the upper target risk limit of the 
target risk range of 1 X lQ-6 to 1 X 10-4. In addition, this value is well below the MPCA cancer 
risk limit of 1 X 10·5, 


6.3 Acute Exposure Hazards (Chemicals of Concern in 


Dataset No. 2 Only) 
A qualitative risk characterization approach was employed to provide an indication of the 
degree of possible hazards due to hazardous short-term scale-house air conditions. Exposure 
concentrations in the scale-house were compared to acute occupational guidelines and 
standards. None of the calculated reasonable maximum exposure levels for any of the chemi­
cals of concern exceed any of the identified acute occupational guidelines or standards. 


6.4 Conclusions 
As presented in Table 6.4-1, for chronic exposures evaluated quantitatively, risks to landfill 
workers and nearby residents were below threshold risk limits for non-carcinogens and within 
the acceptable target risk range for carcinogens. As presented in Table 4.5-1, for acute exposure 
evaluated semi"quantitatively, exposure point concentrations in the scale-house did not exceed 
any available occupational guidelines or standards. 
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Table 6.2-2 


Carcinogenic 
Chemical 


Acrylonitrile 
Benzene 
Carbon Tetrachloride 
Chloromethane 
Chlorofonn 
1,2-Dibromoethane 
1,2-Dichloroethane 
I, 1-Dichloroethylene 
Methylene Chloride 


Carcinogenic Risks for Nearby Residents Via Inhalation of 
Landfill Gas Constituents (RME Residential Scenario) 
Freeway Landfill Risk Assessment - Burnsville, MN 


Residential Exposure Exposure Averaging 
Point Concentration Time Time 


(µg/mAJ) (24 hours/24 hours) (30 yrs/70yrs) 


4.34E-04 I 0.43 
2.42E-03 1 0.43 
3.93E-06 I 0.43 
l.78E-03 1 0.43 
9.SIE-04 1 0.43 
1.28E-03 1 0.43 
5.57E-04 1 0.43 
l.71E-04 1 0.43 
2.97E-02 1 0.43 


Inhalation 
Unit Risk 


(µg/mAJ)A-1 


6.SE-05 
8.3E-06 
l.5E-05 
I.BE-06 
2.3E-05 
2.2E-04 
2.6E-05 
5.0E-05 
4.7E-07 


I, I ,2,2-Tetrachloroethane 4.29E-04 1 0.43 5.SE-05 
Teuachloroethylene 1.14E-02 1 0.43 5.SE-07 
Trichloroethylene 1.28E-02 1 0.43 1.SE-06 
Vinyl Chloride 8.58E-03 1 0.43 8.4E-05 


Excess Lifetime Cancer Risk = 


Chemical-Specific 
Cancer 


Risk 


1.3E-08 
8.6E-09 
2.5E-II 
1.4E-09 
9.7E-09 
1.2E-07 
6.2E-09 
3.7E-09 
6.0E-09 
I.IE-08 
2.SE-09 
9.9E-09 
3.IE-07 


S.OE-07 







-------------------
Table 6.4-1 Summary of Risks to Human Health 


Freeway Landfill Risk Assessment - Burnsville, MN 


D ON-SITE LANDFILL WORKERS 


Inhalation 


2} NEARBY RESIDENTS 


Inhalation 


Notes: 
(I) Cancer Risk Range: I.OE-06 to I.OE-04 
(2) Non-Cancer Risk Limit: 1.0 Hazard Index 


Excess 
Lifetime 


Cancer Risk 


l.4E-06 


5.0E-07 


Exceeds 
Risk Range (1) 


NO 


NO 


Hazard 
Index 


I.IE-02 


I.IE-03 


Exceeds 
Risk Limit (2) 


NO 


NO 
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Section 7 
Uncertainty Assessment 


A discussion of the uncertainties inherent in the methods and assumptions on which risk 
estimates are based is a critical component of a human health risk assessment. The usefulness of 
estimates of non-carcinogenic and carcinogenic risk attributed to the Freeway Landfill is 
dependent on an understanding of the limitations of these estimates and the information and 
scientific methods used to derive them. 


There are uncertainties in the general practice of risk assessment, including species to species 
(animal to human) and high dose to low dose extrapolations as well as uncertainties in attempt­
ing to characterize a site (i.e., the extent of contamination and degree to which the chemicals 
will be transported from a source to individuals working and/ or residing adjacent to the site). 
In general, the assumptions made throughout the Freeway Landfill HHRA and those involving 
the standard approach to risk assessment are conservative in that they tend to overestimate, 
rather than underestimate risk, resulting in an upperbound probability of adverse effects. True 
health effects resulting from exposure to air contaminants may be lower at the Freeway Landfill 
site. 


Quantitative estimates of uncertainty have been attempted using Monte Carlo simulations, but 
these estimates also possess a degree of uncertainty in that they are based on statistical distribu­
tions of the variance of each input to the risk equation, as well as the co-variance, or interdepen­
dence among parameters. While it may be possible to isolate the impact of one variable on the 
risk equation, such as variances in averaging time, the overall usefulness of this estimate could 
be limited if the influences of several other variables are not well understood. 


This HHRA does not include a quantitative presentation of synergistic interactions for COCs 
evaluated. Rather, a qualitative discussion is presented. Chemical-specific risks were added to 
generate a total estimate of non-carcinogenic and carcinogenic risk. This may result in synergis­
tic interactions which might cause over or underestimation of risk. The chemical-specific 
toxicity of two compounds may result in over magnification of risk estimates which may not 
occur should chemicals be segregated and evaluated by target organs. For example, carcinogen­
ic agents may be divided into three groups: (1) lung-cancer producers; (2) other target organ 
cancer producers; and (3) systemic cancer producers. 


In Section 2.0, Data Evaluation for HHRA and ERA, and Section 3.0, Selection of Chemicals of 
Concern in HHRA, there is a degree of uncertainty in the environmental sampling and analysis 
upon which the risk assessment depends. Uncertainties include potential data collection, and 
errors in laboratory extraction and analysis. Because data were submitted by individual 
landfill operators, data collection methods varied and included sampling of the inlet streams to 
gas flares, wells, or gas probes. There is also uncertainty in the protocol employed to assess 
contaminants identified as non-detected. While this HHRA focused on MPCA database air 
contaminants, the use of EPA surrogate landfill gas data for MPCA non-detects may result in 
uncertainty regarding the assessment of true Freeway Landfill related COCs. 
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Section 7 
Uncertainty Assessment 


Four specific sources of uncertainties exist in the Data Evaluation and Selection of COCs 
component of this HHRA: 


(1) Use of EPA concentrations as surrogate landfill gas data for MPCA non-detects - The EPA 
database employed as a surrogate source of information is representative of landfill gas 
concentrations from 46 California landfills. The use of EPA data in the absence of MPCA 
data may introduce COCs which may not be necessarily related to the Freeway Landfill 
site. This approach may result in a "medium" or above average potential for overestima­
tion of risk. 


(2) Use of landfill gas data from jive Minnesota landfills - The data on which this HHRA is based 
was obtained from a total of five Minnesota landfills other than Freeway Landfill. Al­
though there is reasonable agreement on the characteristics of the surrogate landfills used 
to represent Freeway Landfill (e.g., similar waste composition) the possibility for variabili­
ty exists. This variability is believed to pose "low" potential for over or underestimation 
of risk. 


(3) Exclusion of Dataset No. 1 COCs with no chemical-specific inhalation toxicity data from quantita­
tive analysis - The exclusion of COCs which at this time lack inhalation RiCs and/ or unit 
risks poses "medium" potential for underestimation of risks, specifically if a chemical is 
toxic and expected to be present in sufficiently high concentrations. 


(4) Use of Emission and Dispersion Models employed to derive EPCs - The Industrial Source 
Complex Short-Term Model was used to predict dispersion of COCs. EPCs derived by 
this model were based on meteorological conditions over a five-year period, giving the 
highest (peak year) annual ambient air concentrations thus posing a "medium" potential 
for overestimation of risk. 


Section 4.0, Exposure Assessment, involved the use of assumptions regarding the most likely 
receptors and their respective exposure scenario. These exposure assumptions are likely to 
overestimate the "true" exposure to chemicals received by the workers and residents quantita­
tively assessed in the HHRA. 


Four specific sources of uncertainties exist in the exposure assessment component of this 
HHRA: 


(1) Exposure Variables Employed - Values for the exposure time and averaging time exposure 
parameters were obtained from EPA Risk Assessment Guidance (EPA, 1989a, 1989b). The 
values suggested in these guidance documents are representative of the national upper­
bound time spent living or working in a particular setting. There is a "medium" potential 
for overestimation of risk. 


(2) Exposure to Air Contaminants Remaining Constant Over Exposure Period - The focus of this 
HHRA is the evaluation of exposures to air contaminants. Because all the COCs evaluated 
in this HHRA are volatile in nature, there is tendency for these to undergo degradation in 
the subsurface portion of the landfill, further decreasing contaminant concentration. This 
effect results in a "low" potential for overestimation of risk. 
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Section 7 
Uncertainty Assessment 


(3) Depiction of Realistic Exposure Scenarios - Two exposure scenarios are quantitatively evaluat­
ed in this risk assessment: the occupational and residential scenario. These scenarios are 
consistent with current conditions for the Freeway Landfill site. The depiction of these 
scenarios poses "low" potential for the overestimation of risk. 


(4) Exposure Point Concentration in the Scale-House - A reasonable maximum methane concentra­
tion of 25 percent of the LEL was used to derive toxic non-methane organic compound 
concentrations in the scale-house. Of over 480 samples collected from January 1991 
through November 1992, only 8 samples exceeded 25 percent of the LEL. While relatively 
infrequent, use of this EPC was deemed appropriate for evaluation of potential acute 
exposures. 


Section 5.0, Toxicity Assessment, involved the estimation of the toxicological effect of COCs on 
humans usually based upon laboratory animal studies. Two potentially significant sources of 
uncertainty occur when dose-response relationships in humans are derived from animal to 
human extrapolation and from high dose to low dose extrapolation. The toxicity values 
presented in this section, although derived with margins of safety, may contribute an 
unquantifiable degree of uncertainty. 


Four specific sources of uncertainty exist in the toxicity component of this HHRA: 


(1) Extrapolation of Animal Toxicity Data to Humans - Often times data derived from human 
studies are not available to assess the magnitude of risk related to chemical exposure. For 
this reason, animal studies are employed to evaluate these effects which are then extrapo­
lated to humans. While R1Cs and unit risks developed from study results incorporate a 
margin of safety, there is uncertainty as to the applicability of experimental studies to 
predict human effects. The use of animal toxicity data to humans poses a "medium" 
potential for over or underestimation of risk. 


(2) Route-to-Route Extrapolation of Oral Toxicity Values to Evaluate Inhalation Exposures - There is 
uncertainty as to route-to-route extrapolation (e.g., oral to inhalation) of toxicity data for 
various COCs. Toxicity data for some chemicals has been derived from studies which 
evaluated adverse effects on experimental animals via the oral route of exposure (e.g. 
gavage ). The use of oral data to assess effects via the inhalation route may not be represen­
tative of "real" inhalation-specific toxicokinetic effects. The use of toxicity data subject to 
route-to-route extrapolation poses "medium" potential for overestimation of risk since 
toxicity values are based on high dose animal concentrations. 


(3) No evaluation of ingestion and dermal exposures - Ingestion and dermal exposures to chemi­
cals in surface waters, groundwater, and soils at or nearby the Freeway Landfill site are 
not believed to exist at this time. However, the absence of a "complete" pathway does not 
affect the validity of the risk estimates generated and poses "low" potential for underesti­
mation. 
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Section 7 
Uncertainty Assessment 


In Section 6.0, Risk Characterization, uncertainties include the assumption of additive risks 
from multiple compound exposure and the adequacy of R1Cs and URs to accurately represent 
the risk of non-carcinogenic and carcinogenic health effects. 


Two specific sources of uncertainty exist in the risk characterization component of this HHRA: 


(1) Risk Additivity - The addition of chemical-specific risks to derive total non-cancer or cancer 
risks is deemed as standard risk assessment procedure. This may result in "medium" 
potential for over or underestimation of risk depending on the individual chemical­
specific risk contribution to total risk. There is uncertainty as to the addition of risks for 
chemicals with different target organ effects (e.g., liver versus kidney tumors). 


(2) Use of RME-Approach to estimate risks - The RME-Approach is intended to represent a 
conservative exposure scenario (i.e., well above the average case), the highest exposures 
that are reasonably expected to occur at the site. The use of an RME-Approach to estimate 
risks poses "medium" potential for the overestimation of risk given the added layers of 
conservatism that get introduced by using this approach. 


Table 7.1-1 presents a discussion, in tabular form, of the uncertainties in the quantitative 
component of the HHRA and the tendency for each uncertainty to over or underestimate risks. 
This has been prepared to better understand how limitations in the general practice of risk 
assessment may affect the estimated risk results for the Freeway Landfill site. The qualitative 
determinations employed in Table 7.1-1 are based on professional judgment and consider the 
range of variation for the selected exposure values and information regarding the inherent 
toxicity of the COCs evaluated. 
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Table 7.1-1 Sources of Uncertainty in Quantitative HHRA 
Freeway Landfill Risk Assessment • Burnsville, MN 


POTENr/AL MAGNITVDE POTENr/AL MAGNITVDE 
FOR OVERI!Sf/MATION FOR UNDERESITMA110N 


ASSUMP110N OF RISK OF RISK 


I. DATA EVALUATION/SELECTION OFCOCs 


Reorcsc:ntativcness of Data Base 


Use of EPA Concentrations as Surrogate 


Landfill Gas Data for MPCA Non-Detecu Medium 


Use of Landfill Gas Data from Five MN 


Landfills other than Frecwav Landfill 


Exclusion of Dataset No. l COCs with 


no Oi.emical-Spccific Inhalation Toxicity 


Data from n.,o. .. titativc Analvsis Medium 


Use of Emission and Dispcnion Models 


Emnlovcd to Derive EPC1 Medium 


11. EXPOSURE ASSESSMENT 


Exposure Variables Employed: 


Exposure T1111c Medium 


Averu:imz Time Mcdiwn 


Exposure to Air Contaminants Remaining 


Constant Over Ex--sure Period Low 


:~iction of Realistic Ex ...... sure Scenarios Low 


Exposure Point Concentrations in 


Scale-House (1) Low 


Ill. TOXICITY ASSESSMENT 


Extrapolation of Animal Toxicity Data 
to Humans 


Route to Route Extrapolation of Ora.I 
Toxicitv Values to Evaluate Inhalation Ex~sures Medium 


No Evaluation of Inacstion °-sures Low 


Use of Upper.Bound Inhalation Unit Risks 


to Evaluate Cane.er Risks Medium 


IV. RISK CHARACTERIZATION 


Risk Additivity 


Carcinogens 


Non.Carcinooens 


Use of RME-Annroach to Estimate Risks Medium 


Notes: 
(1): Evaluated qualitatively. Uncertainty pertains to overestimation of EPCs. 


POTENr/AL MAGNITVDE 
FOR OVER OR UNDER 
ES/1MA110N OF RISK 


Medium 


Low 


Medium 


Medium 


Medium 
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Section 8 
Ecological Risk Assessment 


The ecological risk assessment (ERA) for the Freeway landfill evaluates risks associated with 
ecological receptor exposure to landfill contaminants. The Technical Assistannce Work Plan 
for the ERA states that risks associated with direct ingestion and/ or contact with leachate seeps 
are to be evaluated qualitatively. In addition, risks to aquatic organisms associated with 
exposure to surface water and groundwater contaminants will also be evaluated qualitatively. 
Risks associated with ecological receptor exposure to landfill gas were not addressed for 
reasons discussed in the Technical Assistance Work Plan and Section 8.2. 


8.1 Ecological Receptors 
8. 1. 1 General Description 
The Freeway Landfill is located within the floodplain of the Minnesota River opposite the 
Minnesota Valley Wildlife Refuge. The site is located south of the river at approximately River 
Mile 12 (see Figures 2.1-1 and 2.1-2). Most of the area surrounding the landfill and expansion 
site is industrial development and quarry property. However, there is undeveloped land north 
and west of the landfill. Part of this undeveloped land is the Minnesota Valley Wildlife 
Management Area. 


8. 1.2 Ecological Conditions and Selection of Species of Concern 


The Freeway Landfill and the area surrounding the landfill are characterized mainly by 
transitional zone vegetation. Tallgrass prairie and maple-basswood forest, as well as oak 
savannah, are the typical types of vegetated zones found in the area. Elm-willow-cottonwood 
floodplain forest of the river valley are nearby the site. 


Ecological receptors that may be exposed to contaminated media include wildlife, vegetation, 
and aquatic organisms. Ecological receptors that were evaluated in this ERA are those biota 
representative of the ecological communities in the study area. The criteria for species selec­
tion was based upon the following: 


• The food web in the study area 
• Exposure pathways leading to humans 
• Importance placed by the Minnesota Department of Natural Resources 
• Threatened or endangered species. 


Ecological communities and sensitive species that could be exposed to the chemicals selected 
for evaluation are summarized in the following sections. Figure 8.1-1 summarizes potential 
receptors and pathways for ecological exposure at the Freeway Landfill site. The selection of 
ecological receptors was based upon key species that could occur in the study area. 
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8. 1.3 Aquatic Habitat 


Section 8 
Ecological Risk Assessment 


The Minnesota River is located north of the site. The river is classified by the Minnesota 
Department of Natural Resources (MDNR) as Class 2C, 3B waters from River Mile 22 to its 
mouth. The Freeway Landfill is located near River mile 12 on the Minnesota River. According 
to the MDNR, any water listed as Class 2C, 3B is also classified as 3C, 4A, 4B, 5 and 6. 


Class 2 waters are for fisheries and recreation. Class 2C waters are regulated so that the quality 
of this class of surface waters shall be such as to permit the propagation and maintenance of 
rough fish or species commonly inhabiting waters of the vicinity under natural conditions, 
maintain the habitat for such fisheries, and be suitable for boating and other forms of aquatic 
recreation for which the waters may be useable. The standards for Class 2B waters shall apply 
to these waters with a few exceptions. 


Class 3 waters are identified for industrial consumption. The quality of Class 3B waters shall be 
such as to permit their general use for industrial purposes, except food processing, with only a 
moderate degree of treatment. The quality of Class 3C waters shall be such as to permit their 
use for industrial cooling and materials transport without a high degree of treatment being 
necessary to avoid severe fouling, corrosion, scaling, or other unsatisfactory conditions. 


Class 4 waters are for agriculture and wildlife. The quality of Class 4A waters shall be such as 
to permit their use for irrigation without significant damage or adverse effects upon any crops 
or vegetation usually grown in the waters or area, including truck garden crops. The quality of 
Class 4B waters shall be such as to permit their use by livestock and wildlife without inhibition 
or injurious effect. 


Class 5 waters are for aesthetic enjoyment and navigation. The quality of this class of waters 
shall be such as to be suitable for aesthetic enjoyment of scenery and to avoid any interference 
with navigation or damaging effects on property. Class 6 waters are for other uses that may be 
defined more fully at a later date. 


Of all these classes, the Class 2C waters contain limits that are the most stringent for potential 
chemicals of concern detected at the Freeway Landfill site. These limits are the limits which are 
used in this risk assessment. 


The DNR has conducted fishery surveys of the Minnesota River (Barr Engineering, 1990). The 
surveys were conducted in 1980 and 1982, with a total of 53 species being collected and identi­
fied. The two most abundant species identified in the study were both rough fish, i.e., 
shorthead redhorse (Mayostoma macrolepidotum), and the common carp (Cyprinus carpio). These 
two species comprised over 51.8 percent of the total catch for the river (Barr Engineering, 1991 ). 
For the segment of the river near the landfill, the study identified gizzard shad (Dorosoma 
cepedianum) and the common carp (Cyprinus carpio). These two fish comprised 60.1 and 23.4 
percent, respectively, of the catch in this river segment (Barr Engineering, 1991). Green sunfish 
(Lepomis cyanellus) was also observed. 


The DNR study also identified the most abundant game fish for the entire river, as well as for 
different regions of the river (Barr Engineering, 1991). For the entire river, the three most 
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Section 8 
Ecological Risk Assessment 


abundant game fish were walleye (Stizostedion vitrium), channel catfish (lcta/urus puntalus), and 
sauger (Stizostedion canadense), and they comprised 7.9 percent of the total catch. For lower 
reaches of the river in the vicinity of the landfill, white bass (Marone chrysops) and sauger 
(Stizostedion canadense) were identified as the most abundant game fish (Barr Engineering, 1991). 


Studies were conducted for icthyoplankton in 1976 (MPCA, 1985). The studies identified 31 
species of fish in the Minnesota River. Gizzard shad (Dorosoma cepedianum) and freshwater 
drum (Apiodinotus grunniens) comprised 60.3 and 18.2 percent of the total catch, respectively 
(Barr Engineering, 1991 ). 


Havlik (1989) studied freshwater mussel communities downstream of the landfill area near the 
Interstate 35W bridge. The most abundant species identified during the study were the 
mapleleaf ( Quadruea quadruea ), the giant floater (Anodonta g. corpulenta), and the fragile 
papershell ( Leptodea fragilis ). 


The Metropolitan Waste Control Commission (MWCC) has monitored benthic 
macroinvertebrate communities in the Minnesota River. Studies have been conducted at Fort 
Snelling (River Mile 3.5) and near Jordan (River Mile 39.4) (MPCA, 1985; Barr Engineering, 
1991). The dominant taxa identified were Chironomidae, Hydropschidae, and 0/igochaeta (Barr 
Engineering, 1991). 


MPCA (1985) had concluded that the aquatic biota of the lower Minnesota River near the 
Burnsville Landfill were indicative of poor water quality. Increased runoff and siltation, low 
dissolved oxygen concentrations, high turbidity and temperatures, sewerage effluent, and 
maintenance of a navigational channel were identified as contributors to the poor water quality. 


As indicated in Figure 8.1-1, key species include major primary producers (algae), small 
herbivores (mayfly larvae), and two levels of carnivores (green sunfish and largemouth bass, 
and the great blue heron). This food web is expected to reasonably represent critical trophic 
levels of the expected aquatic community. Further, the species selected are thought to be a 
reasonable representation of other organisms feeding at the same level. 


Finally, as noted in Section 1, two different surface waters were sampled at or adjacent to the 
Freeway landfill. The first is at the Kramer Quarry, which is southwest of the landfill. Opera­
tional activities of the quarry cause regional groundwater (i.e., part of the groundwater from 
under the landfill) to move toward the quarry rather than the Minnesota River, as it would 
under normal conditions. Studies characterizing the biota in the quarry could not be located. 
Additionally, time (i.e., only one site visit in February) and budget restricted further study to 
characterize the biota in the quarry. The second surface water sampled is located in the 
northeast comer of the landfill. The water level at this location varies seasonally. Again, 
extensive study of the biota at this location could not be conducted for the same reasons as 
noted for the quarry. 


8.1.4 Terrestrial Habitat 
Information on terrestrial habitats were taken from field survey data collected by CDM in 
February 1992, and from the Burnsville Landfill Supplemental Remedial Investigation (Barr 
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Section 8 
Ecological Risk Assessment 


Engineering, 1991) and Burnsville Landfill Expansion Environmental Impact Statement (CDM, 
1991). 


The area surrounding the Freeway Landfill has a number of mixed uses. These include the 
Burnsville Landfill to the southwest and the active Kramer Quarry to the south. Additionally 
there are areas of undeveloped land as well as industrial/ developed land. The undeveloped 
acres consist of upland prairie, wetlands, mature hardwood forests, and open disturbed areas 
and brushland. Disturbed areas are either devoid of vegetation or inhabited by weeds. There 
is an intermittent stream which runs between the landfill and Interstate 35W. Additionally, 
water elevation in the quarry is maintained between 605 and 610 NGVD (B.A. Leisch Associates, 
1991) 


Birds and mammals commonly found in the area include herring gulls (Larus argentatus), 
American robins (Turdus migratorius), red-winged blackbirds (Agelaius phoeniceus), ring-necked 
pheasants (Phasianus colchicus), killdeer (Charadrius vociferus), northern cardinals (Cardinalis 
cardinalis) , American crows ( Corvus brachyrhynchos), downy woodpeckers (Picoides pubescens), 
American kestrels (Falco sparverius), Canada goose (Branta canadensis), great blue heron (Adrea 
herodias), wood duck (Aix sponsa), eastern cottontail (Sylvilagus Jloridanus), Virginia opossum 
(Didelphis virginiana), woodchucks (Marmota monax), gray squirrels (Sciurus carolinensis), white­
tailed deer (Odocoileus virginianus), raccoons (Procyon lotor), striped skunk (Mephitis mephitis), 
and red foxes (Vulpes vulpes) (CDM, 1991 and Barr Engineering, 1990). 


In wetland areas minks (Mustella vison), muskrats (Ondatra zibethicus), foxes, deer, and wood­
chucks are the common mammals. Many migratory waterfowl species inhabit the floodplain 
areas near the landfill. Common species in this area include geese, ducks, and shorebirds 
(CDM, 1991 and Barr Engineering, 1990). 


The intermittent stream which runs between the landfill and Interstate 35W was identified as a 
wetland area during the 1992 field visit conducted by CDM. Across the Interstate from the 
landfill is U.S. Fish and Wildlife Service property, including Black Dog Lake, in which a 
variety of wetland habitats occur. Additionally the Minnesota River is located north of the site. 


Although there are no rare, threatened, or endangered mammals, birds, or invertebrates on the 
landfill site, it is close to the Minnesota River and the Minnesota Valley National Wildlife 
Refuge (MVNWR) which harbors much wildlife (see Figure 8.1-2). The Minnesota River is a 
major route for migratory birds and is used extensively for food and shelter during migration. 
While 121 species nest in the refuge, a total of over 246 species of birds are known to use the 
refuge throughout the year. It is reasonable to assume that many, though not all, of these 
species would also depend on surrounding areas such as that of the project site for food, 
shelter, and nesting sites (CDM, 1991). 


Two species found in the MVNWR, the peregrine falcon and piping plover, are federally 
endangered. However, the piping plover would not be found on the landfill site because it 
requires wetlands with sandy shores, unlike those on the site. The peregrine falcon prefers cliff 
edges for nesting and open non-forested areas for hunting. A pair of falcons are reported to be 
nesting eight miles down river from the landfill (Eliason, 1991). 
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Section 8 
Ecological Risk Assessment 


Two other bird species found in the refuge, the bald eagle (Haliaeetus /eucocephalus) and logger­
head shrike (Lanius /udovidanus), are threatened. A pair of nesting bald eagles has been report­
ed along the Minnesota River, seven miles downstream from the landfill. Eagles prefer fish, so 
the landfill site itself may not be used very often for hunting purposes. The loggerhead shrike 
prefers open country and dry upland prairie where hedgerows, shrubs and small trees occur. 
It is also found around shelter belts, old orchard pastures, cemeteries, and farmsteads where 
this type of habitat occurs. Given the disturbance at the landfill site it is unlikely that the 
loggerhead shrike uses this habitat over less disturbed areas associated with the nearby wildlife 
refuge (COM, 1991). 


There are no known federal or state designated wildlife refuges, waterbird nesting colonies, 
trout streams, or fish spawning areas on the project site. There is, however, a colonial waterbird 
nesting site 7.5 miles downstream of the landfill. In previous years it was used by great blue 
herons and double-crested cormorants, but has not been used as a nesting site since 1986. It has 
recently been used as a roost by great blue herons (Barr Engineering, 1991). 


Several species were selected as key species for assessment of potential impacts on wildlife. 
These include the major large game animal found in the area (white-tailed deer) and two major 
predators (red fox and kestrel). In addition, small rodents were also selected as a key prey 
species. The species selected .illustrate a food web that is expected to reasonably represent 
critical trophic levels of the expected terrestrial community. Further, the species selected are 
believed to be a reasonable representation of other organisms feeding at the same level. 


8. 1.5 Wetland Habitats 


Information on wetland habitats were taken from field survey data collected by COM in 
February 1992, from the Burnsville Landfill Supplemental Remedial Investigation (Barr 
Engineering, 1991), and the Burnsville Landfill Expansion Environmental Impact Statement 
(COM, 1991). Additional information was taken from the Bloomington, Minnesota National 
Wetland Inventory (NW!) map. The NW! map (see Figure 8.1-3) shows Palustrine wetlands to 
the north, south, and east of the site. The NWI maps also notes, that in addition to being 
Palustrine, the wetlands near the site are also seasonally flooded. During the 1992 site visit by 
COM, it was noted that the extent of wetlands actually at the site appeared to be less than that 
shown on the NW! map. This observation may be attributable to two factors: 


(1) The plant community of the wetlands near the site appears to be dominated by emergents. 
Given that the site visit was conducted in February, few emergents, if any, were visible 
and contributed to the observation of a lesser extent of wetlands. · 


(2) The aerial photography used for the NW! map was taken in 1980. Landfill activities or just 
the continued presence of the landfill may have altered local surface hydrology, thus 
altering the extent of wetlands. 


The actual cause could only be confirmed through additional studies. These studies would 
include an examination of historical aerials and a contemporary survey/ delineation of the 
wetlands. 
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Section 8 
Ecological Risk Assessment 


8. 1. 6 Special Status Species 


Information from the Minnesota Natural Heritage Program (MNHP) and the U.S. Fish and 
Wildlife Service (USFWS) regarding threatened and endangered species was collected in 1991 
as part of the proposed Burnsville Landfill Expansion EIS (COM, 1991). While a number of 
threatened and endangered species are present at the nearby wildlife management area and 
refuge, none are present at the site. Certain species may use the site for foraging, however, the 
extent to which individual species may use the site is difficult to quantify. Figure 8.1-4 shows 
the known habitats for threatened and endangered species in the vicinity of the Freeway 
Landfill. 


8.2 Selection of Chemicals of Concern 
As outlined in the scope of work, data collected as part of the RI activities were summarized 
and a set of COCs selected from this data. Additional discussions with MPCA staff during 
preparation of Deliverable #l"Data Summary and Selection of Chemicals of Concern", (CDM, 
1992) and subsequent comments provided by MPCA staff resulted in further refinement of how 
the data from the RI were to be used. Of central concern to the ERA is determining what data 
are to be used as representative of leachate. Only one location was of sufficient size and 
regularity to sample as a leachate seep (see Table 2.1-7). In the discussions with MPCA staff 
noted above, COM was directed to use data from the monitoring well identified WT-6 for both 
groundwater and leachate as this sample was drilled in refuse. While this does not affect the 
process of how COCs were selected it does affect one of the criteria used for selection, specifical­
ly frequency of detection. The effect that this use of the data has on this criterion and the 
subsequent differences seen in selection of COCs for groundwater and leachate are described 
below. The criteria for selection of COCs are also discussed below. 


The scope of work stated that selection of chemicals of concern would be based on: 


• Concentrations relative to site background levels; 
• Frequency of detection; 
• Persistence and mobility; 
• Toxicity to ecological receptors; and 
• Tendency to bioaccumulate. 


For the ERA, chemicals detected in ground water, surface water, and leachate were summa­
rized and a set of COCs was selected. As discussed earlier in Section 2.1, site specific back­
ground concentrations for chemicals in these media were not available, thus, chemicals were 
not selected on this basis. 


As discussed in Section 2.1.3, surrogate data are available for chemicals detected in landfill gas. 
Animals and plants may be exposed to these chemicals, however, these chemicals are readily 
dispersed in the ambient air. Thus, only burrowing animals and underground portions of 
plants (e.g., roots and rhizomes) would receive significant exposure to landfill gas. Additional­
ly, there are significant data limitations for assessing risks to animals and plants from landfill 
gas. These include: 
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Section 8 
Ecological Risk Assessment 


• lack of sufficient data on inhalation rates for individual animal species and 
• lack of sufficient data on the bioavailability of airborne contaminants for individual 


animal species. 


Both of these factors would hinder the development of and dose estimates for individual 
species. In addition, MPCA has noted that budgetary constraints would further hinder the 
estimation of risks to plants and animals from landfill gas. For these reasons, the scope of work 
eliminated exposure to landfill gas constituents as a pathway of concern for the ERA. 


The following discussion summarizes how COCs were selected. 


8.2. 1 Groundwater 


Table 2.1-1 reports the frequency of detection, range of detected concentrations, detection 
limits, and source of data for chemicals detected in groundwater. The following chemicals 
were detected in less than five percent of the samples and at relatively low levels: 


Mercury 
Acetone 
Benzene 
Chlorobenzene 
Chloromethane 
1,4-Dichlorobenzene 
Vinyl Chloride 


2.3% 
2.5% 
4.1% 
2.0% 
2.5% 
2.0% 
4.1% 


These chemicals were not selected as COCs based on the low frequency of detection. 


Calcium, magnesium, manganese, potassium, and sodium were detected at high frequencies, 
but did not exceed safe levels. In addition, these chemicals are considered nutrients (a micronu­
trient in the case of manganese) and were not selected as COCs. All other chemicals detected in 
groundwater were selected as COCs due to their potential persistence, mobility, and potential 
toxicity to ecological receptors. Table 8.2-1 summarizes those chemicals selected as COCs for 
the ecological risk assessment. 


8.2.2 Leachate 


Table 2.1-7 reports the frequency of detection, range of detected concentrations, detection 
limits, and sources of data for chemicals detected in leachate. The frequency of detection for all 
chemicals detected in leachate is greater than five percent. It should be noted that the volatiles 
selected as COCs for groundwater and leachate differ slightly. This is a result of using data 
from monitoring well WT-6 as representative of groundwater and leachate. Because there are a 
greater number of samples for groundwater, some of the volatiles were eliminated as COCs for 
groundwater. However, there are relatively few samples for leachate, therefore, even one detect 
in leachate data may warrant inclusion of a chemical as a COC for leachate. This was the case 
for the following volatiles which were eliminated as COCs for groundwater because of low 
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Table 8.2-1 Summary or Selected Chemicals or Concern (CO Cs) 
Freeway Landfill Risk Assessment • Burnsville, MN 


ECOLOGICAL RISK ASSESSMENT: 


Media Chemicals Selected as COCs 


Groundwater Jnoceanks 
Aluminum 
Arsenic 
Barium 


Beryllium 
Cadmium 
Chromium 


Copper 


Iron 
Lead 


Nickel 
Selenium 
Silver 


Thallium 
Zinc 


Media Chemicals Selected as COCs 


Leachate IDQC2DD1S:S 
Aluminum Iron 
Arsenic Lead 


Barium Nickel 
Beryllium Silver 


Cadmium Thallium 


Chromium Zinc 
Copper 


Media Chemicals Selected as COCs 


Surface Wat.er lnouaoics 
Aluminum 
Barium 
Cadmium 
Chromium 
Copper 


Notes: 
(I) Detected in SW - 3 Only 
(2) Detected in SW - 6 Only 


Iron 
Lead 
Selenium (2) 
Silver (2) 


Zinc 


Yolatnn 
DichlorodiOuoromethanc 
1, 1-0ichloroethane 
cis-1,2-Dichlorocthylenc 
tTanS-1,2-Dichloroethylene 


YolatHn 
Acetone 
Chlorobcnzcne 
Chloroethane 
Chloromethanc 
1, 4 - Dichlorobcnzcne 
DichlorodiOuoromethanc 


YolalHes 


Ethyl Ether 


Tetrahydrofwan 
1,1,2-Trichloroethylene 


cis-1,2-Dichlorocthylene 
trans- I .2-Dichlorocthylenc 
Ethyl Ether 
Tctrahydrofuran 


Acetone (1) 
cis-1,2-Dichlorocthylene 
trans-1,2-Dichlorocthylcnc (2) 


Ethyl Ether 
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Section 8 
Ecological Risk Assessment 


frequency of detection but should not be eliminated as COC:s for leachate: acetone, 
chlorobenzene, chloroethane, chloromethane, and 1,4-dichlorobenzene. 


Calcium, magnesium, manganese, potassium, and sodium were detected at high frequencies in 
leachate. However, theses chemicals are considered nutrients (a micronutrient in the case of 
manganese) and were not selected as COC:s. All other chemicals detected in leachate were 
selected as COCs due to their potential persistence and mobility and potential toxicity to 
ecological receptors. Table 8.2-1 summarizes those chemicals selected as COCs for the ERA. 


For the purposes of evaluating ingestion of leachate, all selected COC:s presented in Table 8.2-1 
were used (see Sections 8.4 and 8.5). For the purposes of evaluating dermal exposure to 
leachate, only the selected volatiles were evaluated. This was based on similar EPA protocols 
for evaluating dermal exposure to humans. EPA states that given the low absorption rate of 
metals, dermal exposure of metals is believed to contribute negligibly to the overall risk. In 
addition, the toxicity values for the dermal route of exposure have not been derived. EPA has 
suggested that oral toxicity data should be used as toxicity values when evaluating risks 
associated with dermal exposures (see Sections 8.4 and 8.5) (EPA, 1989a and EPA, 1992b). 
However, it is important to note the differences between dermal absorption of species in 
different functional groups. With respect to human absorption, most other mammals would 
probably experience less absorption due to greater hair and keratinized skin cover. This is also 
equally true for birds with feather coverage. Reptiles also tend to have a fairly decent dermal 
barrier. Amphibians, however, probably experience greater dermal absorption given their thin, 
permeable dermis. However, the magnitude of the differences described herein cannot be 
quantified. 


8.2.3 Surface Water 
Tables 2.1-2 and 2.1-3 report the frequency of detection, range of detected concentrations, range 
of detection limits and sources of data for the two surface water sampling locations. Given the 
low number of sampling events, COC:s for surface water could not be selected based on 
frequency of detection. As with other media, calcium, magnesium, manganese, potassium, and 
sodium were detected, however, given that these chemicals are nutrients, they were not select­
ed as COCs. All other chemicals detected in surface water were selected as COCs due to the 
potential persistence, mobility and toxicity to ecological receptors. Table 8.2-1 lists all COCs 
selected for surface water. 


8.3 Exposure Scenarios and Pathways to be Evaluated 
There are a number of ways in which ecological receptors could be exposed to COCs. The 
following basic elements will be considered in evaluating potential ecological exposure: 


• the environmental transport pathway; 
• route of exposure; 
• potential exposure points; and 
• chemical concentrations at the exposure points; 
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Section 8 
£co/ogical Risk Assessment 


8.3. 1 Environmental Transport Pathway and Routes of Exposures 


The environmental transport pathway is the mechanism by which chemicals are transported 
from a source to an ecological receptor. For a chemical to pose an ecological risk, it must travel 
through the environmental media to the exposure point and reach receptors in biologically 
significant concentrations. The exposure pathway must be complete or there is no exposure. 
The exposure pathways that were considered in this ecological risk assessment are related to 
exposure to surface water, groundwater (by eventual discharge to surface waters) and leachate 
(either directly or with discharge to surface water). 


Media exposure routes are the final connection between chemical release and the ecological 
receptor. Potential exposure routes that were evaluated include ingestion of and dermal 
exposure to contaminated surface water or leachate by wildlife, ingestion of contaminated prey 
species, and exposure of aquatic organisms to contaminated surface water. In conformance 
with the scope of work, these were all evaluated qualitatively. 


8.3.2 Exposure Point Identification 


The exposure points in this ecological risk assessment were locations where ecological recep­
tors could potentially contact contaminated media (surface water or leachate). 


Figures 2.1-1 and 2.1-2 show the site on a U.S.G.S Topographic Quadrangle and at a larger scale, 
respectively. While most of the site is disturbed from previous activities associated with the 
landfill and has other signs of disturbance such as the highway, railroad tracks, and active 
adjacent quarry, there are a number of areas where ecological receptors live and could poten­
tially be exposed to COCs from the landfill. For example, terrestrial wildlife which are forag­
ing on the landfill may come into contact with leachate seeps. Therefore, ingestion or dermal 
exposure could occur to this medium. Furthermore, terrestrial vegetation may also come into 
contact with leachate seeps. Finally, aquatic organisms could be exposed dermally and 
through ingestion of surface water. 


8.3.3 Exposure Point Concentrations 


Exposure point concentrations are derived from the media concentrations analyzed during the 
Remedial Investigation (RI) process and subsequent monitoring conducted by MPCA. Tables 
2.1-1, 2.1-2, 2.1-3, and 2.1-7 presents the range of concentrations detected, the frequency of 
detection, and the detection limits for compounds analyzed during the aforementioned 
programs. This information is used here to develop potential exposure point concentrations. 


U .S EPA (1992c) states that an estimate of average concentrations is used because average 
concentrations are most representative of the concentration that would be contacted at a site 
over time. For example, if you assume that an exposed receptor moves randomly across an 
exposure area, then the spatially averaged soil concentration can be used to estimate the true 
average concentration contacted over time (U.S. EPA, 1992c). While an individual may not 
actually exhibit a truly random pattern of movement across an exposure area, the assumption 
of equal time spent in different parts of the area is a simple but reasonable approach (U.S. EPA, 
1992c). 
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Section B 
Ecological Risk Assessment 


The choice of the arithmetic mean concentration as the appropriate measure for estimating 
exposure derives from the need to estimate a receptors long-term average exposure (U.S. EPA, 
1992c). Many criteria available are based on long-term average daily doses, which are simply 
the sum of all daily doses divided by the total number of days in the averaging period (U.S. 
EPA, 1992c). This is the definition of an arithmetic mean. The arithmetic mean is appropriate 
regardless of the pattern of daily exposures over time or the type of statistical distribution that 
might best describe the sampling data (U.S. EPA, 1992c). The geometric mean of a set of 
sampling results, however, bears no logical connection to the cumulative intake that would 
result from long-term contact with site contaminants, and it may differ appreciably from - and 
be much lower than - the arithmetic mean (U.S. EPA, 1992c). Although the geometric mean is a 
convenient parameter for describing central tendencies of lognormal distributions, it is not an 
appropriate basis for estimating the concentration term used in Superfund exposure assess­
ments (U.S. EPA, 1992c). 


The 95 percent upper confidence level (UCL) provides a conservative estimate of the average 
(mean) concentration. U.S. EPA (1992c) defines the UCL as a mean value that, when calculated 
repeatedly for randomly drawn subsets of size data, equals or exceeds the true mean 95 percent 
of the time. U.S. EPA (1992c) cautions that this should not be confused with a 95th percentile of 
site concentration data. The 95 percent UCL is used because it accounts for uncertainties due to 
limited sampling data at Superfund sites and because it is not possible to know the true mean. 
As sampling data· increases, uncertainties decrease, the UCL moves closer to the true mean, and 
exposure evaluations using either the mean or the UCL produce similar results. 


The 95 percent UCL is calculated by the following equation: 


UCL= x + t(s/nl/2) 
where 


UCL = upper confidence limit 
X = mean of the untransformed data 
s = standard deviation of the untransformed data 
t = Student-t statistic 
n = number of samples. 


It should be noted that the calculation of a UCL via Student's t-test is not appropriate for only 
two samples under normal statistical protocols. This calculation may result in an extremely 
inflated value, in cases where the sample values are significantly different. 


Table 8.3-1 presents the arithmetic mean and 95 percent upper confidence level for COCs in 
groundwater. Non-detects were factored in at half the detection limit. Similarly Tables 8.3-2 
and 8.3-3 present the arithmetic means and 95% upper confidence level for COCs in surface 
water and leachate respectively. Appendix C presents the entire data set for each medium and 
the calculation listed above. The 95 percent upper confidence level will be used as the expo­
sure point concentration. 
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Table 8.3-1 


Chemical of Concern 


M.Wl.ls 


Aluminum 


Arsenic 


Barium 


Beryllium 


Cadmium 


Chromium 


Copper 


Iron 


Lead 


Nickel 


Selenium 


Silver 


Thallium 


Zinc 


YoJatiles 


Dichlorodifluoromethane 


1,1-Dichloroethane 


cis-1 J.-Dichloroethlyene 


trans- I ;l.-Dichlorethylene 


Ethyl ether 


Tetrahydrofuran 


I, I ;l.-Trichloroethylene 


Summary of Groundwater Data 
Freeway Landfill Risk Assessment - Burnsville, MN 


Arithmetic Upper Confidence 


Frequency of Average Limit 


Detection (µg/L) (µg/L) 


9/9 99 118 


7(23 2.9 4.4 


8/9 273 342 


4/14 I I 


18(23 0.4 0.7 


6(23 0.9 1.2 


11(23 6.4 9.2 


9/9 2,220 4.365 


6(23 I.I l.7 


15(23 19 25 


3(23 l.9 2.6 


4(23 2.4 3 


1/14 22.3 153 


14(23 67 102 


1(23 I.I l.4 


2(23 0.1 0.1 


8(23 0.9 1.3 


8(23 0.4 0.7 


11(23 3.5 4.6 


4(23 8 9.6 


4(23 0.5 0.6 
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Table 8.3-2 


Chemical or Concern 


Metals 


Aluminum 


Barium 


Cadmium 


Chromium 


Copper 


Iron 


Lead 


Selenium 


Silver 


Zinc 


Volatiles £w4> 


Acetone 


cis-1 .2-Dichloroethylene 


trans-I, 2-Dichloroethylene 


Ethyl ether 


Summary of Surface Water Data 
Freeway Landfill Risk Assessment· Burnsville MN 


Sample Well SW-3 


Arithmetic 
Average 
(µg/L) 


233 


600 


0.1 


1.0 


6.0 


10,590 


2.8 


4S 


9.3 


1.4 


1.7 


Upper Confidence 
Limit 
(µg/L) 


911 


2494 


0.6 


3.8 


NA 
68,742 


6.6 


140 


3S 


7.3 


7.0 


Sample Well SW-6 


Arithmetic 
Average 
(µg/L) 


98 


178 


0.21 


0.6 


S.8 


487 


2.0 


3.5 


2.2 


14 


O.S2 


0.18 


0.7 


Upper Confidence 
Limit 
(µg/L) 


190 


423 


0.8S 


1.3 


22.0 


1069 


6.2 


8.0 


7.2 


43 


0.99 


0.30 


1.2 
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Table 8.3-3 


Oiemical of Concern 


Metals 
Aluminum 


Arsenic 
Barium 
Beryllium 


Cadmium 


Chromium 


Copper 


Iron 


Lead 


Nickel 


Silver 


Thallium 


Zinc 


YoJati!e• 


Acetone 


Chlororbenzene 


Chloroethane 


Chloromethane 


1,4-Dichlorobenzene 


Dichlorodifluoromethane 


cis-1,2-Dichloroethylene 


trans-1, 2-Dichloroethylene 


Ethyl ether 


Tetrahydrofuran 


Summary of Leachate Data 
Freeway Landfill Risk Assessment - Burnsville MN 


Arithmetic Upper Confidence 


Average Limit 


(µg/L) (µg/L) 


122 199 


12 19 


365 469.0 


1 1.0 


1.4 3.0 


3.3 6.1 


13 28 


10,417 21,093 


2.2 5.4 


86 120 


5.1 6.8 


12 36 


108 279 


7.7 11 


0.2 0.4 


1.5 2.3 


1.2 1.8 


0.6 1.1 


1.5 2.1 


0.5 0.6 


0.2 0.3 


9.7 16 


12 26 
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8.4 Toxicity Reference Values 


Section 8 
Ecological Risk Assessment 


It was necessary to identify benchmark toxicity reference values for each media for all COCs for 
comparison to estimated site exposure point concentrations. Toxicity reference values (TRYs) 
were based upon state and federal water quality criteria for aquatic species. TRYs for terrestri­
al species were based on best available information from the scientific literature. This informa­
tion was obtained by using databases such as the Aquatic Information Retrieval Database 
(AQUIRE) and BlOSYS. Additional information for identifying TRYs was based on comprehen­
sive contaminant hazard reviews for wildlife prepared by Eisler (1985-1993) and summaries 
prepared by Beyer (1990). 


Table 8.4-1 presents Ambient Water Quality Criteria (AWQC) and Minnesota Water Quality 
Criteria (MWQC) for all chemicals identified as COCs in groundwater and surface water. The 
Minnesota Water Quality Criteria presented are for Class 28 waters which are applicable to the 
stretch of Minnesota River in the vicinity of the landfill and the unclassified surface water 
bodies (intermittent stream and operating quarry). When there were Minnesota Water Quality 
Criteria for a particular COC, those criteria were used as the TRY in the risk characterization. If 
Minnesota Water Quality Criteria were not established for a particular COC, then federal 
Ambient Water Quality Criteria were used as the TRY. In instances where state or federal 
criteria were not established, a lowest observed adverse effect level (LOAEL) concentration was 
used. The most stringent LOAELs were taken from information provided in the Ambient 
Water Quality Criteria documents prepared by EPA or from information available through 
AQUIRE. There were some compounds for which no information could be obtained and these 
are noted in Table 8.4-1. 


Table 8.4-2 presents TRYs for ingestion of leachate or surface water by terrestrial animals. The 
toxicity values listed for each compound represent the most stringent value available in the 
literature. In most cases, a NOAEL (No Observed Adverse Effect Level) or LOAEL (Lowest 
Observed Adverse Effect Level) value was reported, as indicated in the tables. If water toxicity 
values were not available, water concentrations were estimated based upon other available 
toxicity values; i.e.;dietary concentrations or doses. The estimated value therefore represents 
the toxicity value for water consumption only. Therefore, acceptable water concentrations may 
appear high when the animal's daily intake of water is low. The water concentration wa 
estimated using the following equation: 


oral {R1D] (in mg/kg/day) x body weight (kg) 
mg/I in water = 


ingestion rate (I/ day) 


Body weight and ingestion rates used in calculating estimated water concentrations are present­
ed in Table 8.4-3. 


In addition, the values presented for volatiles are used as TRYs for dermal exposure to leachate 
or surface water. 
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TABLE 8.4-1 
Ambient Water Quality Criteria and Minnesota Water Quality Criteria for COCs 


Freeway Landfill Risk Assessment - Burnsville, MN 


AWQC' Minnesota Water 
Chemical Acute/Chronic Quality Standards 


~) ~L)" 


cs MS FAV 


Organics 


Acetone 14.2g/L'/4.2g/l' NE NE NE 


Benzene 5,300/NE' 114 4,487 8,974 


Chlorobenzene 250/50 10 423 846 


Chloroethane 120'/20' NE NE NE 


Chloromethane 120'/20' NE NE NE 


1,4-Dichlorobenzene 1,120'/763d 


1, 1-Dichlorobenzene 1,120'/763d NE NE NE 


Dichlorodifloro- NE/NE NE NE NE 
methaneh 


1, 1-Dichloroethane 118,000'/20,000' NE NE NE 


cis-1,2- 150,000' NE NE NE 
Dichloroethylene 


trans-1,2- 150,000' NE NE NE 
Dichloroethylene· 


Ethyl ether" NE/NE NE NE NE 


Tetrahydrofuran• NE/NE NE NE NE 


Vinyl chloride NE/NE 7.6 None None 


lnorganics 


Aluminum 750'/87' 125 1,072 2,145 


Arsenic 360/190 70 360 720 


Barium• NE/NE NE NE NE 


Beryllium 130/5.3 NE NE NE 


Cadmium 3.34-12.9'/1.01-3.371 1.01-3.371 3.35-5.071 57.0-319' 


Chromium III l ,546-5,4041/184-644' 184-644' 1,546-5,4041 3,089-10,797' 


Chromium VI 16/11 11 16 32 


72~ WQC.tbl 
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TABLE 8.4-1 Water Quality Criteria (Cont.) 


Chemical 


Copper 


Iron 


Lead 


Nickel 


Selenium 


Silver 


Thallium 


Zinc 


NE = Not established. 
NA = Not Applicable. 


AWQC' 


Acute/Chronic 


~LJ 


24.6/16.(f 


NE/1,000 


68.2-4 771(1..65-18.6' 


1,656-5 ,290'/85.8-2741 


20/5.0 


3.1844.0'/0.921/0.12 


1,400'/40' 


286-1,015'/47 


cs 
12.2' 


NE 


2.65-18.6' 


140-213' 


5.0 


1.0 


NE 


94.343' 


• AWQC = Ambient Water Quality Criteria. Source: EPA 1986. 
• Source: Minnesota Pollution Control Agency. 1990. 


Minnesota Water 


Quality Standards 


'M'tJ 
24.61 


NE 


68.2-477' 


1,258-4,582' 


20 


1.59-22.0' 


NE 


104-379' 


FAV 


49.4' 


NE 


137-956' 


2,156-9,164' 


40 


3.18-44.0' 


NE 


208-758' 


• Insufficient data to establish. Value reported is lowest observed effect level (LOEL). 
• Values are for dichlorinated benzenes. 
' Aluminum criteria are pH dependent. These values are for pH between 6.5 and 9.0. 
' Criteria are hardness dependent. Total hardness (Ca+Mg) ranged from 86.8 to 594 mg/L. As per 


Minnesota Standards maximum hardness used was 400 mg/L. 
• Proposed criteria. 
h No toxicity information available for receptors. 
CS = Chronic Standard • the highest water concentration of a toxicant to which organisms can be 


exposed indefinitely without causing chronic toxicity. 
MS = Maximum Standard • the highest concentration of a toxicant in water to which aquatic 


organisms can be exposed for a brief time with zero to slight mortality. 
The MS equals the FAV divided by two (2). 


FA V = Final Acute Value • an estimate of the concentration of a pllutant corresponding to the 
cumulative probability of 0.05 in the distribution of all the acute toxicity 
values for the genera or species from the acceptable acute toxicity tests 
conducted on a pollutant. 
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CHEMICAL 


Organics 


Acetone 


Chlorobcnzene 


Chlorocthanc 


Chloromcthane 


1,4-Dichlorobenzene 


Dichlorodifluoromethanc 


cis-1,2-Dichloroethylene 


trans-1,2-Dichlorocthylene 


Elhyl elhcr 


Tctrahydrofuran 


TABLE 8.4-2 
Toxicity Reference Values for Ingestion of Leachate 
Freeway Landfill Risk Assessment - Burnsville, MN 


TOXICITY VALUFlDESCRIPTION EQUIVALENT SPECIES 
WATER 


CONCENTRATION" 


NA NA NA 


1-3 mg/1./LOAEL ----- cat 


14 mg/1./LOAEL ----- rodents 


NA NA NA 


18.8 mg/kg-bw/day/NOAEL; fed 5 days/wk for 113 mg/L rat 
a total of 138 doses 


160 mg/kg-bw/day/LOAEL; fed 5 days/wk for 1333 mg/L mouse 
18 weeks 


NA NA NA 


21 mg/1./LOAEL ----- mouse 


500 mg/kg-bw/day/NOAEL; gavaged for 13 3000 mg/L rat 
weeks 


NA NA NA 


REFERENCE 


--


Clayton & Clayton 1981-82 


Clayton & Clayton 1981-82 


-----


Clayton & Clayton 1981-82 


ACGIH 1986 


-----


Barnes et al. I 985 


IRIS 1993 


-----







-------------------TABLE 8.4-2 Toxicity Reference Values (Cont.) 


CHEMICAL TOXICITY VALUF1DESCRIPTION EQUIVALENT SPECIES REFERENCE 
WATER 


CONCENTRATION' 


Inorganics 


Aluminum 1400 mg/kg/LOAEL; proportion in diet 980 mg/L chicken• Browning 1969 


Arsenic 5 mg/L/NOAEL ----- rat NAS 1977 


5 mg/[JLOAEL ----- mouse NAS 1977 


Barium NA NA NA -----


Beryllium 5 mg/L/NOAEL ----- rat, mouse Schroeder & Mitchener 1975a,b 


Cadmium 2.5 mg/L/NOAEL ----- dog Awar et al. 1961 
I mg/[JLOAEL ----- rat Perry et al. 1977 
160 mg/[JLOAEL ----- rabbit Stove et al. 1972 


Chromium 5 mg Crlll/l)NOAEL ----- mouse Schroeder et al. 1964 
5 mg CrVI/L/LOAEL ----- mouse Schroeder et al. 1964 


Copper 100 mg/[JLOAEL ---- goose NAS 1980 


Iron NA NA NA -----


Lead 1000 mg/L/NOAEL ----- mouse Eisler 1988 
1.5 mg/[JLOAEL ----- rat Eisler 1988 


Nickel 5 mg/L/NOAEL ----- rat Schroeder et al. 1974 
5 mg/[JLOAEL ----- mouse Schroeder et al. 1963 


Selenium 3 mg/L/NOAEL ----- mouse Blakely 1987 







-------------------TAIILE 8.4-2 Toxicity Reference Values (Cont.) 


CHEMICAL TOXICITY VALUFJDESCRIPTION EQUIVALENT SPECIES REFERENCE 
WATER 


CONCENTRATION' 


Silver NA NA NA -----


Thallium 15 mg/kg-bw/day/lethal oral dose 312.5 mg/I.. dog OHM/fADS 1993 


Zinc 100 mg/kg/NOAEL; subchronic feeding study 30 mg/I.. rat Schlicker & Cox I 968 


• If drinking water toxicity values were not available water concentrations were estimated based upon other available toxicity values i.e. dietary concentrations or doses. 
Drinking water toxicity values were calculated from these values using animal body weights, food comsumption rates, and daily water consumption rates (USEPA 1986). 
See Table 8.4-3 for body weights, food consumption rates, and water consumption rates. 


• Food consumption and water consumption rates for chicken and mallard were obtained from Sax 1984. 
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TABLE 8.4-3 
BODY WEIGHT AND CONSUMPTION RATES FOR SELECTED ANIMALS 


SPECIES BODYWEIGHT 
(kg) 


Mouse' 0.05 


Rat" 0.15 


Dog• 11.0 


Chicken NA 


Mallard NA 


NA= Not available in the literature 


' Values are for a medium sized mouse 
b Values are for a medium sized rat 
• Values are for a small dog 


FOOD WATER 
CONSUMPTION CONSUMPTION 


(kg) (Uday) 


0.0065 0.006 


0.0075 0.025 


0.275 0.528 


0.35 0.50 


0.084 0.42 
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8.5 Risk Characterization 


Section 8 
Ecological Risk Assessment 


In accordance with the scope of work, risks will be evaluated qualitatively. As such, risks from 
direct exposure will be evaluated using the Toxicity Quotient (fQ) method as described by 
Barnthouse et al. (1986). This method involves comparing the exposure concentration to a 
toxicity reference value (e.g., State of Minnesota Water Quality Criteria, AWQC, NOAEL, 
LOAEL, etc.) using the following equation: 


TQ = Exposure Point Concentration/Toxicity Reference Value 


If the quotient is greater than one, a risk is considered possible; if the quotient is less than one, a 
risk is considered unlikely. 


The method described above will only evaluate potential risks associated with direct exposure. 
Potential risks to ecological receptors can also occur via food chain effects. The risks associated 
with food chain effects are discussed qualitatively in addition to any risks which the method 
described above may identify. This method does not account for potential additive or synergis­
tic effects which could increase overall risks to organisms exposed to mixtures. Identification of 
assumptions and uncertainties and their impact on estimated risks are described qualitatively. 


8.5.1 Groundwater 


Table 8.5-1 presents the Toxicity Quotient (fQ) for each of the COCs for groundwater. As a 
worst case scenario it is assumed that groundwater concentrations would be discharged fully 
to surface water. Thus the TRVs used for establishing a TQ for each groundwater COC were 
the appropriate AWQC of Minnesota Water Quality Criteria. Under this worst case scenario 
the TQ for aluminum (based on a chronic TRV}, iron (based on a chronic TRV}, silver (based on 
the proposed acute 0.92 AWQC and the chronic 0.12 TRV), thallium (based on a chronic TRV) 
and zinc (based on a chronic TRY) would exceed 1. Thus a potential risk exists from aquatic 
organism exposure to these COCs. 


The concentrations reported in groundwater for aluminum, iron, silver, thallium and zinc are 
either close to or lower than the concentrations detected in surface water for these compounds. 
Thus, the entire concentration of groundwater COCs is not discharging to surface waters. It 
should also be noted that the groundwater flow in this area is altered by the influence of 
pumping activities of the Kramer Quarry. These pumping activities cause groundwater to 
travel toward the quarry rather than the Minnesota River as would occur naturally if pumping 
were not occurring. It is highly unlikely that the entire concentration of groundwater COCs 
would discharge to the Minnesota River. Additionally, given flows in the Minnesota River, 
concentrations of groundwater COCs would be diluted rapidly. Thus, risks associated with 
groundwater are considered unlikely based on current conditions and conditions which may 
occur if pumping activities were to cease at the Kramer Quarry. 


8.5.2 Surface Water 


As discussed previously, there are two distinct surface water bodies which were sampled as 
part of previous investigations. The first is the intermittent stream which runs between the 
landfill and the highway. Surface water samples taken from the intermittent stream occurred at 
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I ,, Table 8.5-1 Toxicity Quotients for Groundwater COCs 
Freeway Landfill Risk Assessment - Burnsville, MN 


I! Exposure 


TRVs Concentration Toxicity Is the Toxicity 


' Compound (µg/L) (µg/L) Quotient Quotient> 1 


1/ Orcanics 
Dichlorodifluoromethane NA 1.4 


I 1, 1-Dichloroethane J.2E+05 0.1 8.SE-07 no 


11 2.0E+04 0.1 5.0E-06 no 
cis-1,2-Dichloroethylene J.2E+05 1.3 1.IE-05 no 


I trans-I, 2-Dichloroethylene J.2E+05 0.7 6.0E-06 no 


' Ethyl ether NA 4.6 I; Tetrahydrofuran NA 9.6 
I 1,1,2-Trichloroeth ylene NA 0.6 


I Inoreanics 
Aluminum 750 118 0.16 no 


I 87 118 1.36 yes 
Arsenic 70 4.4 6.3E-02 no 


360 4.4 J.2E-02 no 


I 720 4.4 6.lE-03 no 
Barium NA 342 
Beryllium 130 1.0 7.7E-03 no 


I 5.3 1.0 !.9E-01 no 
Cadmium 3.34, 12.9 0.7 5.4E-2 - 0.21 no 


1.01 • 3.37 0.7 0.21- 0.69 no 


I Chromium (III) 1,546 - 5,404 J.2 2.2E-4 - 7 .8E-4 no 
184 - 644 1.2 !.9E-3 - 6.5E-3 no 


Chromium (VI) 16 1.2 0.08 no 


I 
11 1.2 0.11 no 


Copper 24.6 9.2 0.37 no 
16.0 9.2 0.58 no 


I 
Iron 1000 4365 4.37 yes 
Lead 68.2 - 477 1.7 3.6E-3 - 2.5E-2 no 


2.65 - 18.6 1.7 9.lE-3 - 0.64 no 


Nickel 1,656 - 5,290 25 4.7E-3 - l.5E-2 no 


I 85.8 - 274 25 9.0E-2 - 0.29 no 


Selenium 20 2.6 0.13 no 


5.0 2.6 0.52 no 


I Silver 3.18 - 44.0 3.0 6.8E-2 - 0.94 no 
0.92 3.0 3.26 yes 
0.12 3.0 25.00 yes 


I Thallium 1400 153 0.11 no 
40 153 3.83 yes 


' 


r' 
Zinc 286 • 1,015 102 0.10-0.36 no 


47 102 2.17 yes 


Notes: 


_J NA= TRY not available 
TRVs are taken from Table 8.4-1 
Exposure Concentrations are taken from Table 8.3-2 


•• 
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Section 8 
Ecological Risk Assessment 


sampling location SW-3. The second is the quarry south of the landfill. Surface water samples 
taken from the quarry occurred at sampling location SW ,f,. 


Table 8.5-2 presents the TQ values for each of the COCs selected for each surface water body. 
The TQ values in SW-6 for aluminum (based on a chronic TRV), copper (based on a chronic 
TRV), iron (based on a chronic TRV), selenium (based on a chronic TRV), and silver (based on 
the proposed acute 0.92 AWQC and the chronic 0.12 TRV) were all greater than 1. Thus a 
potential risk exists from aquatic organism exposure to these COCs. The TQ for lead (based on 
a chronic TRV range) and for silver (based on an acute TRV range) exceeds a value of 1 in part 
of the TRV range. Lead and silver water quality criteria values (the TRV used for this exposure) 
are related to hardness of the water. Therefore, since a range of hardness was reported in the 
samples, a water quality criteria range was also used. Thus the TQ exceeds one only at certain 
hardnesses. 


The TQ values in SW-3 for aluminum (based on acute and chronic TRVs), iron (based on a 
chronic TRV), and zinc (based on a chronic TRV) exceed a value of 1. Thus a potential risk 
exists from aquatic organism exposure to these COCs. The TQ value for lead (based on a 
chronic TRY range) exceeds one in part of the TRV range. As stated previously, lead water 
quality criteria values (the TRV used for this exposure) are related to hardness of the water. 
Therefore, since a range of hardness was reported in the samples, a water quality criteria range 
was also used. Thus the TQ exceeds one only at certain hardnesses. Thus a potential risk exists 
from aquatic organism chronic exposures to lead at certain water hardnesses. 


8.5.3 Leachate 


The scope of work identified direct exposure and ingestion of leachate as the pathway to be 
evaluated in this ERA. Table 8.5-3 presents TQ values for selected COCs in leachate. As noted 
previously, for the purposes of evaluating ingestion of leachate, all selected COCs were used. 
For the purposes of evaluating dermal exposure to leachate, only the selected volatiles were 
evaluated. Thus the TQ values for organics presented in Table 8.5-3 provide an estimate of 
risks from leachate associated with ingestion as well as dermal exposure. 


None of the TQ values presented in Table 8.5-3 for leachate COCs exceeded one. Therefore, 
risks associated with dermal exposure and ingestion of leachate are considered unlikely. 


8.5.4 Bioaccumulation, Biomagnification, and Food Chain Effects 


When predicting risks to ecological receptors it is necessary to determine the relationship 
between exposure and the resulting tissue concentrations for each contaminant within the 
organism. Particularly for animals, it may be useful to distinguish between a contaminant 
which is taken directly from the abiotic environment and that which is "transported" through 
the food chain. Three terms are commonly used to make these distinctions: bioconcentration, 
bioaccumulation, and biomagnification. 


Bioconcentration is defined as the contaminant concentration found in a species as a direct 
result of exposure to the contaminant in the species' physical environment, such as fish in 
contaminated surface water. 
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I 
I Table 8.5-2 Toxicity Quotients for Surface Water COCs (continued) 


Freeway Landfill Risk Assessment - Burnsville, MN 


I 
Surface Water (SW-3) 


Exposure 


I 
TRVs Concentration Toxicity Is the Toxicity 


Compound (µg/L) (µg/L) Quotient Quotient> 1 


I Organics 
Acetone 1.4E+07 35 2.5E-06 no 


I cis-1,2-Dichloroethylene 9.0E+06 7.3 8.lE-07 no 


Ethyl ether NA 7.0 


I 
I Inomanics 


Aluminum 750 911 1.22 yes 


I 87 911 10.47 yes 


Barium NA 2494 


I Cadmium 3.34 • 12.9 0.6 4.7E-2 - 0.18 no 


1.01 - 3.37 0.6 0.18 - 0.59 no 


I 
Chromium (111) 1,546 • 5,404 3.8 2.5E-3 • 7.0E-4 no 


184 -644 3.8 5.9E-3 - 2.IE-2 no 


I 
Chromium (Vl) 16 3.8 0.24 no 


11 3.8 0.35 no 


I 
Copper 24.6 6.0 0.24 no 


16.0 6.0 0.38 no 


Iron 1000 68,742 68.7 yes 


I Lead 68.2 -477 6.6 1.4E-2 - 9.7E-2 no 


2.65 • 18.6 6.6 0.35 - 2.5 yes• 


I Zinc 286 -1,015 140 0.14 - 0.49 no 


47 140 2.98 yes 


I Notes: 
• = A segment of the range is above a Toxicity Quotient of 1.0. 


I 
NA= TRY not availble 
TRVs are taken from Table 8.4-1. 
Exposure Concentrations are taken from Table 8.3-2. 


I 
I 
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Table 8.5-2 Toxicity Quotients for Surface Water COCs 


I Freeway Landfill Risk Assessment - Burnsville, MN 
Surface Water (SW-6) 


I 
Exposure 


TRVs Concentration Toxicity Is the Toxicity 


Compound (µ.g/L) (µ.g/L) Quotient Quotient> 1 


I 
Organics 


I cis-1,2-Dichloroethylene l.5E+05 0.99 6.6E-06 no 


trans-1,2-Dichloroethylene l.5E+05 0.3 2.0E-06 no 


I Ethyl ether NA 1.2 


I In organics 
Aluminum 750 190 0.25 no 


I 87 190 2.18 yes 


Barium NA 423 


I Cadmium 3.34 - 12.9 0.85 6.6E-2 - 0.25 no 


1.01 - 3.37 0.85 0.25 -0.84 no 


I Chromium (III) 1,546 - 5,404 1.3 2.4E-3 - 8.4E-4 no 


184 - 644 1.3 2.0E-3 - 7.0E-3 no 


I 
Chromium (VI) 16 1.3 0.08 no 


11 1.3 0.12 no 


I 
Copper 24.6 22.0 0.89 no 


16.0 22.0 1.38 yes 


I 
Iron 1000 1069 1.07 yes 


Lead 68.2-477 6.2 l.3E-2 - 9. IE-2 no 


2.65 - 18.6 6.2 0.33 - 2.3 yes• 


I Selenium 20 8.0 0.40 no 


5.0 8.0 1.60 yes 


•• ' Silver 3.18 -44.0 7.2 0.16-2.3 yes• ' . 


.. 0.92 7.2 7.83 yes 


ti 0.12 7.2 60.00 yes 


• Zinc 286-1,015 43 4.2E-2 - 0.15 no 


I 47 43 0.91 no 


I 







I 
I Table 8.5-3 Toxicity Quotients for Leachate COCs 


Freeway Landfill Risk Assessment - Burnsville, MN 


I Exposure 


TRVs Concentration Toxicity Is the Toxicity 
Compound (µg/L) (µg/L) Quotient Quotient> 1 


I Organics 
Acetone NA 11 


I Chlororbenzene 1,000 - 3,000 0.4 1.3E-4 - 4.0E-4 no 


Chloroetbane 1.4E+04 2.3 1.6E-04 no 


Chloromethane NA 1.8 


I I, 4-Dichlorobenzene J.JE+05 I.I 9.7E-06 no 


Dichlorodifluoromethane l.3E+06 2.1 1.6E-06 no 


I cis-1 ).-Dichloroethylene NA 0.6 


trans-I, 2-Dichloroethylene 2.!E+04 0.3 1.4E-05 no 


Ethyl ether 3.0E+06 16 5.3E-06 no 


I Tetrahydrofuran NA 26 


I Inorganics 
Aluminum 9.8E+05 199 2.0E-04 no 


I Arsenic 5.0E+03 19 3.8E-03 no 


Barium NA 469 


I Beryllium 5.0E+03 1.0 2.0E-04 no 


Cadmium 2.5E+03 3.0 1.2E-03 no 


l.OE+03 3.0 3.0E-03 no 


I l.6E+05 3.0 1.9E-05 no 


Chromium (Ill) 5.0E+03 6.1 l.2E-03 no 


I 
Chromium (VI) 5.0E+03 6.1 1.2E-03 no 


Copper l.OE+05 28 2.8E-04 no 


Iron NA 21093 


I Lead l.OE+06 5.4 5.4E-06 no 


l.5E+03 · 5.4 3.6E-03 no 


I 
Nickel 5.0E+03 120 2.4E-02 no 


Silver NA 6.8 


Thallium 3.IE+05 36 1.2E-04 no 


I Zinc 3.0E+04 279 9.3E-03 no 


~· 
Notes: 


I NA= TRV not available 
TRVs taken from Table 8.4-2 . . Exposure Concentrations taken from Table 8.3-3. 


I 
I 







I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 


Section 8 
Ecological Risk Assessment 


Bioaccumulation is defined as the concentration of contaminant found in a species as a result of 
exposure to the contaminant in the physical environment (bioconcentration) and through the 
ingestion of contaminated media. Bioaccumulation is different from other environmental 
processes because it concentrates rather than diffuses or dilutes contaminants. A 
bioaccumulation factor (BAF) is expressed as the ratio of the concentration of contaminant in 
the organism to that in the source medium. Bioaccumulation refers to both uptake of dissolved 
chemicals in water (bioconcentration) and uptake from ingested food, soil, or sediment resi­
dues. Where this ratio exceeds one, bioaccumulation of contaminants can exacerbate exposure 
to contaminants for those species feeding higher in the food chain. 


Finally, biomagnification is defined as the increasing concentration of a contaminant in organ­
isms feeding at progressively higher trophic levels. Biomagnification, as the name implies, is 
the magnification (increase in concentration of contaminants at successively higher trophic 
levels. 


Bioconcentration, bioaccumulation, and biomagnification are dependent on the specific 
dynamics of an ecosystem. The impact each has depends largely on the physiological process­
es of organisms which comprise the ecosystem's food web. 


Unfortunately, the specific dynamics of the communities near the Freeway Landfill have not 
been investigated to the extent necessary to determine the physiological processes unique to 
organisms in this ecosystem. As such it is difficult to assess the impact that bioconcentration, 
bioaccumulation, and biomagnification will have to the ecosystem and its individual species at 
this site. Additionally, bioconcentration factors (BCFs) were not readily available for all 
compounds selected as COCs at this site. The volatile COCs, however, are not known to 
bioaccumulate. Limited and highly variable BCFs were available for metals selected as COCs 


. at this site, but none were available for the specific species. Some were available for related 
species but are highly variable, for example the range of BCFs reported for guppies exposed to 
zinc was 466.3 to 965.5; for most aquatic species it was 4-24,000. Further quantitative work, (e.g. 
ecological modelling) and characterization of the ecosystem would have to be done to fully 
assess food chain effects at this site. However, this was not part of the scope of this assessment 
and is outside of the ability of a qualitative assessment to evaluate fully. 


8.5.5 Uncertainties Associated with Risk Characterization 


Ecological risk assessments require the use of many assumptions, each of which has associated 
uncertainties. The reasons for the use of many assumptions are primarily the lack of reliable 
toxicity data for all species and chemicals under consideration, and resource and budget 
constraints that limit the amount of effort that it is reasonable to spend on site-specific ecologi­
cal investigations. In order to be protective, approaches and assumptions that are known to be 
likely to overestimate risk are often used in order to compensate for the lack of toxicity informa­
tion and site-apecific data. 


This section summarizes the major assumptions used in this ecological risk assessment and the 
likely impact of their associated uncertainties on risk characterization. These assumptions are 
completeness of exposure pathways and frequency of exposure, exposure point concentrations, 
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Section 8 
l:cological Risk Assessment 


bioaccumulation potential, and toxicity values, as discussed in more detail in the following 
paragraphs: 


Completeness of l:xposure Pathways and Frequency of Exposure 


The surface water and seep locations identified as potential exposure points for ecological 
receptors are very limited in extent and based on field observations. There is little evidence that 
the evaluated surface water and seep are actually used by any of the identified potential 
receptors. Although numerous deer tracks were observed on and around the landfill and near 
these water resources, it is unlikely that these are the only water resources used by deer in the 
area. Nevertheless, the ecological risk assessment assumes that nwnerous species of organisms 
are not only exposed to these water sources but that exposure is continuous over a long period 
of time. 


In addition, although much of the ecological information presented regarding to local species 
is related to the Minnesota River, there is no evidence that this river has been or will be impact­
ed by the minimal water resources identifed at the site. 


Therefore, the asswnptions regarding completeness of exposure pathways and frequency of 
exposure can only be interpreted as conservative and likely to overestimate risk. 


Exposure Point Concentrations 


Risk calculations assume that organisms are continuously exposed at the estimated exposure 
point concentrations. Procedures for estimating exposure point concentrations are conserva­
tive and will derive higher, rather than lower, estimates if there is variance in the data set, as 
discussed in Section 8.3.3. In addition, exposure to groundwater was also evaluated even 
though groundwater concentrations are higher than surface water concentrations and organ­
isms are not exposed directly to groundwater. 


The concentrations reported for groundwater COCs are either close to, or higher than, the 
concentrations detected in surface water for these compounds. Thus, the entire concentration 
of groundwater COCs is not discharging to surface waters. It should also be noted that the 
groundwater flow in this area is altered by the influence of pumping activities of the Kramer 
Quarry. These pumping activities cause groundwater to travel toward the quarry rather than 
the Minnesota River as would occur naturally if pwnping were not occurring. It is highly 
unlikely that the entire concentration of groundwater COCs would discharge to the Minnesota 
River. Additionally, given flows in the Minnesota River, concentrations of groundwater COCs 
would be diluted rapidly. Thus, risks associated with groundwater are considered unlikely 
based on current conditions and conditions which may occur if pumping activities were to 
cease at the Kramer Quarry. However, the asswnption that the entire concentration of a COC 
detected in groundwater would discharge to any surface water body is a worst case scenario 
and overestimates the exposure concentration to which aquatic organisms would be exposed. 
This overestimation of the exposure concentration leads to an over estimation of the TQ and 
thus the potential risk. 
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Section 8 
Ecological Risk Assessment 


Also, the use of UCL values as the exposure concentration tends to overestimate the exposure 
concentration, particularly when there is a low number of samples, as was the case with surface 
water and leachate. Again, this procedure tends to overestimate risk. 


Bioaccumulation Potential 


The organic COCs at this site are all volatiles and are not known to bioaccumulate. Although 
some of the inorganic COCs (metals) are known to bioaccumulate in aquatic species, there are 
no higher trophic level species such as fish or fish eating birds on the site that could be sampled 
to evaluate the extent to which bioaccumulation might occur at the COC concentrations in 
water at the site. 


The lack of quantitative estimation or sampling to evaluate bioaccumulation may underesti­
mate theoretical risk but is not likely to underestimate actual risk because complete exposure 
pathways appear to be lacking. 


Toxicity Values 


Toxicity values for ecological receptors are limited because of the variety of species involved 
and because no systematic effort has been undertaken to develop a wide range of generally 
agreed upon chemical-specific and species-specific values. Currently, ecological risk assessors 
must rely on searching toxicological data bases and using guidelines such as AWQC devel­
oped under the Clean Water Act. In this ecological risk assessment, the most stringent values 
available for each chemical and for related species were used for comparison to estimated 
exposures. This method attempts to overestimate rather than underestimate risk. 


An alternative to searching for appropriate toxicity values is to perform site-specifc bioassays 
with contaminated site media. Generally, however, the resources and effort necessay to 
perform these tests must be weighed against the likelihood of exposure and whether or not 
critical species or habitats are potentially at risk. 
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APPENDIX A 


LANDFILL GAS DATA 







- - - - - - - - - - - - - - - - - - -
LANDFILL GAS AIR TOXICS DATA- MINNESOTA 


LANDFILL GAS DATA· PPM BASIS Version Date· 1/13/93 


By: Ubble Henderson, MPCA/AQD 


TEST PPM Teat Date: Ct-loro- cis--1,2·0ichlorQ Methylene lrans-1,2-Dlchloro 1, 1-0lchloro 1, 1-Dichloro 1,1,1-TrichlOf-
- Location-Date 1..•ru: Vlll ••=a ethene ~·=•~ ··~"" ••=a elll<>ne oet.1111,e nzne 


.... ~,: 75-1-4 ,,~ 156-:>9-2 ,~-2 156-60-5 ,..,.:,t4-3 15-3>4 11-55-6 71-43-2 :,, 62.5 83.6 96.9 8<.9 116.9 99 96.9 130.7 78 
Pine l:Jend • Tola ct aa 


0 4.5 o.,o 0 70.3 19 0.6 4.1 73.9 0.3 2.1 
6190 3 0.5 -,0.2 12 0.4 2.2 2.2 0.2' 1.3 
9190 3.4 0.5' 2.3 10 o.•. 2.2 0.2 • 0.2 • 1.3 
12/iiii 2.2 0.3 1.9 82 0.2 1.5 u.1 0.2 1.0 
1 1 2.5 0,333 1.7 5.9 o .• 1.6 0.1 0.133 • 1.0 
:w2 2.2 ,o= 2.0 3.73 OUc 1.09 029 1.2 
~-2 2.21 ,o= 1., 6.93 OUc 1.87 1.2 


1 r-1)'1ng \.,IUUU • IOI 11 .. 
r== 5.5 0. ,0.3 ••• u.6 1.6 6.1 0.3 • 1.0 


3.0 0. ,0.2 4.1 0.4 0.9 3.2 02' 0.6 
-o 2.5 0.5 2.7 3.7 0.4 0.25" 0.2 02' 0.3" 
1u= ,.8 02, 2.4 2.8 u.2 0.f 0.1 U.1 ' 0.4 
1w•1 2.8 025 2.1 1., o., 0.1 0.1" 0.4 
pklna vveu I esla 
u-:.t 9 3.16 0.7 
G-5 900 BDL 2.3 
U-llm- 13.3 
U-8uur IU1I' 3.7 
U•IJ IHU 26 
U·-1-rv" w~ 60.4 -.1 1.8 OUc 0.48 o= 
U· 19.7 11..i o.,~ OUc 1.-43 OUc 


u-3 1 0.29 0.09" 1.1 
0-5 100 72 0.09" 2.7 
u~ 1= 42 1.7 2.7 


u-13 ~ 3.5 0.09" 2.2 


venl 1 • 2l 
aa venl • 


u.43 0.023 3 0.0066 0.0052 0.018 
Venl e - tvll2 0.036 1.46 3 u.01• u.10 0.001 0.030 0.27 
Venl8 •an,2 0.31 o.~, 1.4 4.4 0.2u venll"":i, u. 0.65 3 u. 0.44 O.uu11 0.26 0.79 
venl 16· u.0039 1.0 3 o.u1 u.63 0.026 U.3' 
vonl23· O.u., 1.4 u.1: 0.29 2.4 
vent I - 1\.1111'~ u.~ 0.311:, (3 o.~= u.00 0.0012 o.ee, 
vent8 • 1\.1111'~ 0.05 0.005 3) O.uu11 0.000-4 O.tAA.12 0.001 0.011 
vente-1 u.15 a.a,, 3 0.016 0.15 0.0012 0.225 0.02 
Vent 11 - 10192 0.053 42 3 0.01 0.012 0.012 0.99 
Yenl 16. 1un12 0.005 0.0046 3 0.00026 U.00075 O.uu15 
Vent 23 • lun,2 0.01-4 0.005 (3 0. 62 o. 17 0.0023 


IUIITl8(8d L;ounly • t.-11'1 
venl01 I ,o 2.8 o., 0.2 u. u.1 0.1 0.62 
venlO 1 I 26 ,1 2.1 0., o.- 0.3 u.1 
venlv"'-41 I O.uu125 0.016 0.002 0.00125 0.001 0.001 0.0015 
Gaa Probe 003 0.0025 • 0.0081 0.004 • 0.00-4 • 0.0025 • 0.002 • 0.002' 0.003 • 
ua, t'roUlt 00-4 1.8 026 0.33 0. . 125 O.u1 O.u1 0.15 


I .... ' 
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LANDFILL GAS AIR TOXICS DATA - MINNESOTA 


a.uo 0.46 ... B,4 7.o, O.« O.oc 0. 0.34 u.B: 
r-1na D611U ,werage 2.B7 0.48 1.9~ 9.11 U.36 2.08 0.13 0.22 1.30 
1ripng ,.,....,ua Average 3.38 o.•s VIO 3.74 0.36 0,79 0.13 0.18 0.54 


ns wen I eat Average 3.76 40.05 19.,4 1.27 0.65 2.18 
Berni,..., vent Aver 0.070 0.79 0.<>-45 0.29 0.00083 0.44 0.50 
.,UTIRtea Gnunly ,werage 9.56 4.82 0.53 0.085 0.12 0.08 0.043 0.31 


Overall ~vg ea u(tm3 •• 55.73 1202.69 19130.20 26226.33 1061.55 3420.27 300.87 1815.18 2706.54 
I ,,. '"'" I 5.81 u.18 12.27 ,4. 0.19 0.96 0.09 0.80 0.80 


" r 01 VBIUOI 29 1u 27 40 15 29 16 34 3' 
9S%,(n,1 ~19 0,oo 9.46 12.08 0.37 1.20 0.12 0.61 1.12 


lol 1/2UL 2 0 ' 14 4 10 16 3 


~~ .. 1 : 
2, 3.31 OAM• 8.62 0.20 0.97 0.051 0.5 .. 0.92 


1 r-1ne D6na Average 287 DAoA AO 9.11 2.08 026 1.30 
I r-lYll1U LRJUl I Average 3.38 3.74 0. 0.83 0.60 
Ho na Well Teal Avera 3.76 24.01 1.27 120 2.18 


"' .-ent Average 0.070 . 45 u.289 0.00083 0.438 0.498 
Olmsted Counly J.verage 1. ,.22 0.30 o.~ 0.52 


l(.JVerall Avg aa u, ""·- 8437.28 =•~.54 791.02 ~L,4,48 200.48 2860.83 29«.88 


~n 
5.96 15. 0.98 0.122 1.08 0.80 


""' 27 1 25 t 18 30 
o. ... '-"' u . ,. l.C:1 


Norre ~r! c, .. ,. ~n,o,o. no trans-1;t.- ro- 1, 1•1.JR,(M,J,0. 1, 1- ro- 1, 1, 1· 1 ncnioro- nzene 


• ne ., • no • no etnane 


• value uMd • 1/2 detacdon level 


•• ""'m3 • foveratl ave ...... •MW•1000v:>,4_5 


•••mta by MPCA I 
1h11001elble that thHe data (lor ci1-1,2-dlchloroelheoe and 1, 1-dlci-.oroetherw) were reverled In IHI rnult• aubmiltal1. 


Therefore, ttia data la not recorrrnended lor UN in lurther anal\NUa. I 
(1) Bemidji data for m&o """'"" ariy- oddod taaethor (MW eq"81). I 
(2) Averagaa Include o~ those data wlOl value, in the colurM. Bianka are not treated a, zero value, 
31 Ra,v,,rted as ·1,2 dic:hbroeth"'-'"'·. I I 
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LANDFILL GAS AIR TOXICS DATA - MINNESOTA 


LANDFILL GAS DATA- I 


Bv: Libbie Handerson, I 


TEST PPM T••I Oat " '"'° 1,2-Ulctioro 1 elrachloro el Tola/ 1,2-Dichloro Chloro, 1,;atbon Chloro-
Local1on-0at• ~ " • no ene IOIU8fl8 •~ne oenzenes A~8nel ethane oenzene 1etrach ide """ l:t 71-01-6 -5 108-a8-3 127-18-<I 10()..u.,4 1330-20-1 107-06-2 108-9().7 :,6-23-5 67-66--3 


•w:t 131.5 111.2 92.1 165.ll 1 .2 1 .2 97.1 111.6 153.8 119.4 


no - Tola Lcmected Oas 
3190 4.6 1.1 66 5.5 15 36 
~,o 2.6 u. 41 3.3 9.1 23 
!l'90 3.2 0.8 • .. 4.1 11 27 
1 2.5 0.4 37 3.1 9., 23 
1 1 1.4 0.53.'I 35.3 2.1 8.5 21.1 
:W2 2.13 .. 2.3 12 30.7 
5192 2.1 44.3 2.5 11.6 29.3 


1 riving GIOllel · 10181 \.AJL111Cleel Cit 
~ 2.3 1.1 47 5.8 1, 35 


1., 0.8 26 3.3 8.9 19 
1.3 0.8 1" 25 3.1 10 22 


1 " 1.0 0.4 1" 19 3.1 8.4 18 
1 1 0.6 0.41" 14.~ 1.9 ,.4 18 


Ropl<lnawea 1es1, 
u-3 9 u.45 8.1 0.35 3.2 
0-5 9/90 0.45" 1.6 0.35 0.55 • 
u~ ~~ 7,5 29 3.5 ,.8 
U-8 uur :in, 2,i "·' 1 <.3 
li-13 I 0.45 4,4 0,7 u. 
l .5-,. 0 " 42.9 10.9 58.5 = 0.55 0.013 


' -1 "' p =.2 0.95 12.4 ,o,8 0.73 0.009 
I •J 1/90 0,1 15 0.08 6 
G,5 1190 3 45 0.75 23 
u,8 1 •. 9 110 2.4 31 
u-13 1 3 37 u.~ ~ 


nl!IIITlll:ai lalllllUI CJ 81 V8nl ~IIIIDJ 


Venl 1 • en..: 0.0-41 0.006 u.15 u.14 1 
venl6~2 0.14 0.24 0.18 0,44 1 0.018 0.11 0.00012 0.010 
vents- 2 0.18 O.w2 u.14 u.18 1 0.058 0.00088 1.33 
vent 1:, - Hllf"L 1.9 0.20 7.1 5.6 1 0.14 0.017 
Vent 16. 8192 1.2 0.= 1.6 4.a 1 0.024 0.15 0.0033 0,0056 


venl23-i:,.,ll'.c 20 0.2;; 9., "'-" 1 0,001 9.3 u.038 
venl 1 - 1,.."" 2,4 0.11 1, 2.9 1 0.022 0.14 0.000032 0.029 


venl6-~ o.o.a 0. 0. U.UB9 1 u.0(),46 0.00038 0.lAA.12 
nnlB-1 0.044 0.,1 u.0035 u.0061 1 0.0049 0.0076 0.000604 0.055 
-.enl 11 -1<W2 14.2 0.99 0.99 10 1 0.017 0.18 0.099 
\janl 16-1un11.e 0.01 u.= 0.008 1a 1 0.000049 0.00047 U.0003 U.00016 
vanl23- 1o..vu.c 0.031 O.uu16 u.011 ~ 1 0.VVVU't9 u.vu,3 0.00032 u.0001 v,,., .. " - 1 
ventu1 u.125 30 u.15 4.9 0.1 0.1 0.1 
ven10581 1.1 16 3.1 4.1 0.1 • 0.1 0.1 
van! 41 O.uu125 0.13 0.<)087 O.=o 0.001 • 0.001 u.=• 
Gaa Probe 003 0.0025 • 0.094 0.02 0.078 0.002 • 0.002 • 0.002 
UBI t",Ouc, 004 u.12 1.1 0.083 0.38 0.01 O.u1 0. 4 


I ... 
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LANDFILL GAS AIR TOXICS DATA - MINNESOTA 


,.u, O.l 1 21.n 1.72 .., 17 . D.111 a.JS 0.0168 C.11 


Plno9eriaAverage 2.65 0.73 44.51 3.27 10.91 27.24 
1r-1Y1ng Gloud Average 1.29 0.70 29.26 3.fl6 10.34 22.00 
1nuu11.1n1 na.11 1eel Average 3.01 30.33 1.91 1~.83 26.90 0.64 0.011 
~ IV8nlAV8r •• u.cG c.61 1.~ 0.021 0.92 o.o 75 0.14 


lea univ vera 0.37 9.46 0.81 1.90 0.043 0.043 0.045 


lllvBrall Avg as u, m3·· 11112.21 3237.51 81951.90 11 7.31 37167.02 73899.04 4"8.60 3545.96 105.76 551.63 


l~ld UUVUIIIOO 2.31 0. .3 ,.22 11.16 12.28 0.22 2.~ 0.04 0.33 


INU ero1 'fa1uea 26 10 40 40 ~ 15 13 " 16 
9S-,, 2.96 0.88 29.04 2.41 12.03 21.n 0.22 2.1708 O.OOiO 0.27 


# Of 1/2 UL 7 0 5 3 0 ' 0 5 • 
c;Q:cl)[ATiljN, 1, 


!OVERAii 2.75 '""' ,-. 1.94 7.66 ,~-· 0.1-45 SAMS: 0. 75 0.13,4()1 


I Pine rmnd Average 2.65 ,~,ft ,= 3.27 10.91 : AS 
,.,-~ IA""'" 1.29 '· 10.34 I n1 WeU Teal Averaoe 5.12 2.89 14.31 0.64 


1 vent,werage u.=• 2.607 0.021 0.1x111,5 0.1 .. 401 


lea unly Averaga 0.88 0.98 1.~ 0.024 


vguu m3-- 14,uu,c 131u. 1 19 .573.48 4.71 653.07 


~·~" t!..a7 .. 7.82 0.27 0.0011 0.3flj 
01 va,ues 19 "' 37 10 8 12 


u ,.~ '" 1u.n U.Jl "·"'" u.••• 


I NatnO 0- 1,C• ro- •=• .... ..... ro- OH ,lo 1.2· 0- -~WC,. '"'rt>OO 1 1 :rnnrok>rm 


• no - ••-no olhano 
_,_ 


11 elracninnri. 
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LANDFILL GAS AIR TOXICS DATA· MINNESOTA 


LANDFILL GAS DATA· I 


Bv: Libbie Henderson, I 
I 


TEST PPM THI Dal 1,2-Dibrorro o-Oichloro- m-Dichloro- Meth~ Ct*>ro- Methyl Ethyl MethVI lso-
Locat1on..ua1e :" etnene Slyreno ~·,... oenzere Marca.plan meu-m Acetone Kelone DUiy! Ketone 


l:i 106-93-4 1 :-, 50-1 :,41-73-1 f4-9a-1 ,~r-3 16-64-1 rB-93-3 108-1~1 


" 187.B 1u4.1 145.2 U5.2 1 .5 58 72 100 
nne DBOd - l ala Lo1111Cled Gaa 


3/90 
0 -1,,~, 


1 ... 1 
s•2 
=2 


r-mna \.,IUUU • IO Cll Lo1111Cmd Ut 


o= 


1 
1 ... 1 


nuu11.1:u• Wen ,esls 
u-3 
G-5 9190 
u~m= 


G-8 uur- lffll0 
u-13 woo 
u- ~ 


u ,ou, 
u-13- u 


u~ "''° U.1 
G-5 1/90 23 
J-8 1 13 
.:Ha 1 o.,. -r1n11 1 .11m11u , as venl 
Vent 1 • nn,.-: o.~ 
venl 6 - a=i.: 0.13 0. 
vents- ~2 0. 0.25 
venl b- o.,a u.51 
Yenl 16 - n1w, 0.30 u. 
venl23 - tll!fL 0.27 8.4 
Vent 1 • 1V1:r.: 0.36 0.710 
venlB - lwi:r, 0.00091 0.0048 
vent8- 0.011 0.023 
Vent 11 - 10192 0.55 0.-42 
vent16-1 0.00099 
venl23 • 1 2 0.0001 0.16 


u1mated 1,nunty-
Venl01 0.1 • O. le., 0,5 ° 0.71 o.1s 1


• 


Venl0581 0.1 1


• 0.125' 3.6 9.3 0,1:, 
Vent0241 0.()()11" O.W125 0.019 0.lAl15 0.001 
Gaa Probe 003 ' 0.002' 0.0025' 0.044 0.023 0.003' 
UatriUUD"00-4 0.01 u.094 o.u5 0,13 O.Ob 


I -., 
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LANDFILL GAS AIR TOXICS DATA· MINNESOTA 


uveHAcl 0. ,. 0.= 9.v, O.v,O 0.84 '·"" 
nne at111JU Average 


~ verage 
n• weu 1e11 Average 9.07 


vent Aver 0.19 0.98 
, Jlfffllll"" 1.nunly Average 0.043 0,070 0.04 2.03 0.06' 


vvureu Avg 81 u m:i·· 1101.25 5/92.<9 1n97.00 143.36 1994.73 597•4.24 260.41 


:, V18llon 0.1 .. 11.10 1.55 4.07 0.079 
8f 01 V81U81 • ' 5 5 5 


95% lll,I 0.2i 2.31 19.9-4 0.12 2.21 5.60 0.13 


lol 1/2UL ' 0 2 • 2 1 5 


,, 
" 2, u.1v420 18.00 0.09< 1.22 2.54 


rt'ln& nena AV81'8Q9 AS Ill\< A 


~dA,ora1>1 ~ .. 
Well IHI Averaoa 18.00 


1 vent Average 0.19'120 
1 ,.nunly ,..veraae O.O!M 1.22 2.54 


IUVBJllll "Yg 81 U m3 •• 1"88.61 35338.78 193.76 2890.53 7.SS.69 


=at10n 0.1857 7.u7 2.06 4.52 
QIVIIDIM 10 ; 1 3 • 


IJr.J"Jlo UCl 0.au•a <r.m ,. o. 


"-Name 1,2-Dibromo- .. n,. ,n. ... ma~:, lone "'"" e.nne ~no -nzene mart:aptan 
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LANDFILL GAS AIR TOXICS DATA· MINNESOTA 


LANDFILL GAS DATA· 


By: Libbie Handerson, 
these are ra=atad to be able to calc stdev w/o 1/2 di 


TEST PPM Teet Oa Melhane Mel ne Telrachloro EthVI 
Loc•lion-Oat• I..Mt"U; aa nolod vhlorirm elhene nzenea 


CASI: 74-82-8 75-9-2 127-18-4 100--t1-4 
111n: 16.00 84.9 165.8 106.2 ,,... na- 1018 ,, ,ua 


3190 49.30 .... 19 o.5 15 
6190 41.30 


.... _. 
12 3.3 9.1 


9190 46.40 'Y.v/vmy 10 4.1 11 
1 49,70 .... y 6.2 3.1 9.2 
1 1 52.10 .... y 5.9 2.1 8.5 
c.•2 :,r.40 .... 3.73 2.3 12 
5192 45.50 %v,vary 6.93 2.5 11.6 ... ng L10Ua • Tola! Louacled 1.11 


- n~ 43.30 .... 6.6 5.8 17 
37.30 .... y 4.1 3.3 a9 - 46.70 .... y s.7 3. 10 


1 36.20 .... ,. y 2.1 3.1 8.4 
1 ... 1 47.30 ~.- 1.5 1.9 f.4 


1 nupklna Wetl I esta 
U-3 3.2 
0-5 !WO 2.3 . 
u-8 13.3 •. , ,., 
0-8nlJP - 3.7 1 2.3 
0-13 WtAJ I 28 0.7 
U·5·r'-"' trnftl 42.1 10.9 " 
U-13-n"' t1nru 11.2 u.•5 12.4 
U•3 1,.0 6 
0-5 MIO 72 0.75 23 
0-8 1-, 42 2.4 31 
0·13 1,wu 3., 


Cl81n1.111 LB1I.J11W Gaa Vanl .:.HITIDI 
venl 1 • 1n·£ O.uuo6 u.=7 0.15 
venla- u.01, 0.24 0.18 
ven18- 2 0.097 U.09;,; 0.14 
vent 1:; - 011, ... O.u= 0.20 ,.1 
venl 16- U.01 u.,o 1.6 
venl23- 0.38 0.2~ 9.0 
vent 1 • 1un,, 0.0029 0.11 1, 
Vent 6 - 1u1t,,.. 0.0011 0.00029 u. 
vent 8 - 1ut1:1 ... 0.018 0.71 0.0035 
Vent 11 - 10192 0.01 0.99 0.99 
venl 16-1 u.00026 0.00 0.008 
vent23-1 0.0035 0.0016 0.011 


Olmaled l,I unly. MrH1 
vent01 I 570000.00 ppm 4.9 
vent05a1 I 580000.00 aum 2.1 3.8 4.1 
venlu.t:'41 I ,.so !~ 0.0087 0.055 
uae t'robe 003 510.00 . 0.02 0.078 
U811 t'l'O -4 2 .00 ppm 0.33 0.003 0.36 


I ,.,, 
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8.6: 1.94 '·"' 
1r1ne canu Nv&rage 9.11 3.27 10.91 ril J Average 


3.14 3.56 10.34 
1 ~ eu , eal Average 24.01 2.89 14.31 
1 vent Averaae 0.0&! 0.257 2.607 


u1melen LOUf'l1YAV8r&D8 1.22 0.98 1.90 


IUV8f811 Avg as U m3-- 29854.:::i 13127.36 33198.11 


,.,, ,t~n 15.30 2.30 J,82 
INU1TIJer ol varues ,. 3, 
95% UGI 13.68 2. 10.18 


IOI Ir~ 111 5 5 


..... 111 
OV~~[[ AIJl:RAOl:121 


1nne rmnd Average 
IAveraoe 


HoDklna Well I IHI Avera 
, , enl ,werage 


mated County AveraOll'II 


Vvtffllll I\VU 81 U m3•• 


,to n 
N\Jrff>lff 01 VllW81 


»a~u~ 


I Name me•- -~no 1 elrRr:nion> 1 ... ,....,."""'nzenea ··~ 







&EPA 
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Agency 
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Office of Air Quality 
Planning and Standards 
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TABLE l-6. SUMHAIIY OF NOIIMETHAIIE ORGANIC Cc»tPOOllDS FWND IN LANDFILL GAS8 


No. of · Average Average Highest Lowest 


Times Cone. Cone. Detected Cone. Cone. 
CHEMICAL NAME Quantified - - - ppn 


ETHANE 26 142. 79 2S2.6l 17BO 0 
TOLUENE 40 S1.60 S9.J4 7S8 0.2 
METHYLENE CHLORIDE 17 19.70 24.S 174 0 
HYDROGEN SULFIDE l 16.SO 2S2.97 700 11 
ETHYLBENZENE 11 14.64 21.73 · 428 0.1S 
XYLENE 2 14.S2 lll.8S 664 l.7 
1,2 · DIMETHYL BENZENE 1 12.78 S88 S88 S88 
LIHONENE 1 10.22 470 470 470 
TOTAL XYLENE ISOMERS 27 10.04 17 .11 70.9 0 
a-PINENE 1 9.70 446 446 446 


"' 
DICHLORODIFLUOROHETHANE 31 8.83 13.1 43.99 0 


' ETHYLESTER BUTANOIC ACID 8.6S 198 398 398 N 
U'I PROPANE 26 7.68 13.S9 86.S 0 


TETRACHLOROETHENE 39 7.15 8.43 n 0 
VINYL CHLORIDE 42 7.04 7.71. 48.1 0 
HETHYLESTER BUTANOIC ACID 6.63 lOS 30S JOS 
ETHYLESTER ACETIC ACID 6.13. 282 282 282 
PROPYLESTER BUTANOIC ACID 1 s.so 2S3 2Sl 2S3 
1,2 • DICHLOROETHENE 37 S.09 6.33 84. 7 0 
METHYL ETHYL KETOIIE 27 4.80 8. 17 S7.S 0 
THIOBISHETHANE 4.S7 210 210 210 
HETHLYCYCLOHEXANE 2 4.33 99.7 197 2.4 
TR I CHLOROETHENE 44 J.80 3.98 34 0.01 
NONANE J.63 167 167 167 
BENZENE 4S 3.S2 3.6 S2.2 0 
ETHANOL 1 3.41 157 157 157 
ACETONE 26 3.36 5.94 32 0 
2 · BUlANOL l.30 152 152 152 
OCTANE 3.30 152 152 152 


(continued) 







TABLE 3-6. (Conti.-...d) 


No. of Average Average Highest Lowest 
Times Cone. Cone. Detected Cone. Cone. 


CHEMICAL NAME Quantified - flPI - -PENTANE 26 3.19 5.64 46.53 0 
HEXANE 26 3.01 5.33 25 0 
HETHYLESTER ACETIC ACID 2.96 136 136 136 
I • METHOXY • 2 - METHYL PROPANE 2.96 136 136 136 
2 - BUTANOIIE .2.80 129 129 129 
I. I - DICHLOROETHANE 33 2.52 3.51 19.5 0 
I · BUTANDL 2.17 100 100 100 
BUTANE 26 2.08 3.68 32 0 
4 ·METHYL· 2 • PENTANOIIE I 1.93 89 89 89 
2 - METHYL PROPANE 1.83 84 84 84 
I · METHYLETHYLESTER BUTANOIC ACID 1.50 69 69 69 w 2 · METHYL, HETHYLESTER PROPANOIC ACID 1.50 69 69 69 ' N CARBOII TETRACHLORIDE 37 1.49 1.85 68.3 0 a, 
CHLOROETHANE 29 1.28 2.03 9.2 0 
1,1,3 TAIMETHYL CYCLOHEXANE 1.24 57 57 57 
2 · METHYL • 1 - PROPANOL I 1. 11 51 51 51 
1,2 · DICHLOROETHANE 37 1.05 1.3 30.1 0 
TRICHLOROFLUORQ4£THANE 46 0.99 0.99 11.9 0 
CHLOR<»4ETHANE 30 0.90 1.38 10.22 0 
2,5 DIMETHYL FURAN 0.89 41 41 41 2 · METHYL FURAN I 0.87 40 40 40 CHLOROOIFLUORQ4£THANE 27 0.79 1.35 12.58 0 PROPENE 0.78 36 36 36 METHYL ISOBUTYL KETONE 26 0.78 1.38 11.5 0 ETHYL HERCAPTAN 3 0.78 11.93 23.8 
OJCHLOROFLUORQIETHANE 28 0.73 1.2 26.11 0 1. 1, 1 • TRICHLOROETHANE 38 0.69 0.84 9 0 1ETRAHYOROFURAN 0.65 30 30 30 ETHYLESTER PROPANOIC ACID 0.57 26 26 26 


(continued) 
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TABLE 3-6. (Continued) 


No. of Average Average Highest Lowest 
limes Cone. cone. Detected Cone. Cone. 


CHEMICAL NAME Quant;tied - - ppm ppm 


BROHOOICHLOROHfTHANE 29 0.45 0.71 7.85 0 
ETHYL ACETATE 1 0.43 20 20 20 
3 · METHYLHEXANE 0.43 20 20 20 
C10H16 UNSATURATED HYDROCARBON . 1 0.33 15 15 15 
METHYLPROPANE 0.26 12 12 12 
CHLOROBENZENE 29 0.24 0.38 10 0 
ACRYLONITRILE 26 0.18 0.32 7.4 0 
METHYLETHYLPROPANOATE 1 0.16 7.3 7.3 7.3 
1,1 - DICHLOROETHENE 32 0.16 0.23 3.1 0 
METHYL HERCAPTAN 3 0.12 1.87 3.3 
1,2 • DICHLOROPROPANE 28 0.07 0.12 1.8 0 


w I - PROPYL HERCAPTAN 2 0.07 1.55 2. 1 
' N CHLOROFORM 36 0.06 · 0.08 1.56 0 ..... 


1,1,2,2. TETRACHLOROETHANE 28 0.06 0.1 2.35 0 
1,1,2,2. TETRACHLOROETHENE 2 0.06 1.33 2.6 0.05 
2. CHLOROETHYLVINYL ETHER 28 0.05 0.08 2.25 0 
t - BUTYL MERCAPTAN 2 0.03 0.64 1 0.28 
DIMETHYL SULFIDE 2 0.02 0.55 1 0.1 
DICHLOROTETRAFLUOROETHANE 1 0.02 1.1 1.1 1.1 
DIMETHYL DISULFIDE 2 0.02 0.55 0.1 
CARBONYL SULFIDE 1 0.02 1 
1,1,2-TRICHLORO 1,2,~·TRIFLUOROETHANE 1 0.01 0.5 0.5 0.5 
METHYL ETHYL SULFIDE 1 0.01 0.32 0.32 0 
1,1,2 - TRICHLOROETHANE 28 0.00 0 0. 1 0 
1,3 - BROMOCHLOROPROPANE 1 0.00 0.01 0.01 0.01 
1,2 • DIBROHOElHANE 2 0.00 0 0 0 
C·l,3 • OICHLOROPROPENE 2 0.00 0 0 0 
t-1,3 - OICHLOR:OPROPENE 2 0.00 0 0 0 
ACROLEIN 26 0.00 0 0 0 


(Cootinued) 


-







- -


w 
' N 


llO 


- - - - -


CHEMICAL NAME 


1,4 -DICHLOR08ENZENE 
BRIHlfORM 
1,3 - DICHLOROPROPANE 
1,2 • D1CHLOR08ENZENE 
1,3 · OICHLORBENZENE 
DIBRIHlCHLOROIIETMANE 
BRIHlMETHANE 


"Reterencea 75·81. 


- - - - -
TABLE 3-6. (Continued) 


No. of Average Average 


Time& Cone. Cone. Detected 
Quant I fled - -


28 O.DD 0 
28 O.DD 0 
26 0.00 0 
29 0.00 0 
29 O.DD 0 
28 0.00 0 
28 O.DD 0 


- - - - - - -
Highest lowest 


Cone. Cone. - -
0 0 
0 0 


0 0 
0 0 
0 0 


0 0 
0 0 
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APPENDIX B 


AIR QUALITY EMISSIONS AND DISPERSION MODELING 
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Model Parameters 


---------------------------------------------------=-----Lo : 8120.000000 ft'3 / Mg 
k: 0.020000 1/yr 


NMOC : 8000.000000 ppmv 
Methane : 46.040000 % volume***** Note 
Carbon Dioxide : 53.960000 % volume 


Default value not used**** 


Chemical Name 
Air Toxics Parameters 


Molecular Wt Concentration 


--==-------------===---=-==-=----------=----=======-=========== 
Benzene 
Carbon Tetrachloride 
Chloroform 
Ethylene Dichloride 
Methylene Chloride 
Perchloroethene 
Trichloroethene 
Vinyl Chloride 
1,1-Dichloroethylene 


78.120 
153.810 
119. 380 


98. 960 
84.930 


165.830 
131. 290 


62.500 
96. 940 


Landfill Parameters 


1. 210 
0.002 
0. 348 
1. 750 


13. 680 
3.700 
3.821 
3. 900 
0.148 


------·=---------------------------------------------------Year Opened: 1970 Current Year : 1993 Year Closed: 1990 
Capacity: 1550767.000000 Mg 
Average Acceptance Rate : 67424.652174 Mg/year 
Average Acceptance Rate Required from 


Current Year to Closure Year: 0.000000 Mg/year 


Model Parameters 


----------------------------------------------------Methane Emission Rate 
Year Refuse In Place (Mg) (Mg/yr) (Cubic Ft/yr) 


-----=---------------------------------------------------1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 


.1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 


7.754E+004 
1. 551E+005 
2.326E+005 
3.102E+005 
3. 877E+005 
4.652E+005 
5.428E+005 
6.203E+005 
6.978E+005 
7.754E+005 
8.529E+005 
9.305E+005 
l.008E+006 
l.086E+006 
l.163E+006 
l.241E+006 
l.318E+006 
1. 396E+006 
l.473E+006 
l.551E+006 
l.551E+006 
l.551E+006 
l.551E+006 
l.551E+006 
1.551E+oo6 


2.379E+002 
4. 711E+002 
6.996E+002 
9.237E+002 
l.143E+003 
1. 359E+003 
l.569E+003 
1. 776E+003 
l.979E+003 
2.178E+003 
2. 372E+003 
2.563E+003 
2.751E+003 
2.934E+003 
3 .114E+003 
3.290E+003 
3.463E+003 
3.632E+003 
3.798E+003 
3. 961E+003 
3.882E+003 
3.805E+003 
3. 730E+003 
3.656E+003 
3.584E+003 


1. 259E+0.07 
2.494E+007 
3.703E+007 
4.889E+007 
6.052E+007 
7.191E+007 
8.308E+007 
9.403E+007 
l.048E+008 
l.153E+008 
l.256E+008 
1. 35 7E+008 
l.456E+008 
1. 553E+008 
1. 648E+008 
l.741E+008 
1. 833E+008 
1. 923E+008 
2.010E+008 
2.097E+008 
2.055E+008 
2.014E+008 
1. 974E+008 
1. 935E+008 
l.897E+008 







I 
1996 l.551E+006 3. 513E+003 l.859E+008 


I 1997 1. 551E+006 3.443E+003 l.823E+008 
1998 1. 551E+006 3.375E+003 1. 787E+008 
1999 l. 551E+006 3.308E+003 l.751E+008 


I 
2000 l. 551E+006 3.243E+003 1. 716E+008 
2001 l. 551E+006 3. l 79E+003 l.683E+008 
2002 1.551E+006 3 .116E+003 l.649E+008 
2003 l.551E+006 3.054E+003 l.617E+008 


I 2004 l.551E+006 2.993E+003 l.585E+008 
2005 l. 551E+006 2.934E+003 l.553E+008 
2006 l.551E+006 2.876E+003 l.522E+008 


I 
2007 l.551E+006 2.819E+003 l.492E+008 
2008 1.551E+006 2.763E+003 ·1.463E+008 
2009 l.551E+006 2.709E+003 l.434E+008 
2010 l. 551E+006 2.655E+003 1. 405E+008 


I 2011 l. 551E+006 2.602E+003 1. 3 78E+008 
2012 1. 551E+006 2.551E+003 l.350E+008 
2013 1. 551E+006 2.500E+003 l.324E+008 


I 
2014 1. 551E+006 2.451E+003 1.297E+008 
2015 1. 551E+006 2.402E+003 1. 272E+008 
2016 1. 551E+006 2.355E+003 l.246E+008 
2017 1. 551E+006 2.308E+003 1. 222E+008 


I 2018 1. 551E+006 2.262E+003 1.198E+008 
2019 1.551E+006 2.218E+003 1.174E+008 
2020 l.551E+006 2.174E+003 l.151E+008 


I 
2021 1.551E+006 2.131E+003 1.128E+008 
2022 l.551E+006 2.088E+003 l.105E+008 
2023 1. 551E+006 2.047E+003 l.084E+008 
2024 l.551E+006 2.007E+003 l.062E+008 


I 2025 1. 551E+006 1. 96 7E+003 l.041E+008 
2026 1. 551E+006 1. 928E+003 l.020E+008 
2027 1. 551E+006 1.890E+003 l.OOOE+008 


I 2028 1.551E+006 l.852E+003 9.805E+007 
2029 l.551E+006 l.816E+003 9. 611E+007 
2030 1.551E+006 1. 780E+003 9.420E+007 


I 
2031 1. 551E+006 1. 744E+003 9. 234E+007 
2032 l.551E+006 l. 710E+003 9.051E+007 
2033 l.551E+006 1. 6 76E+003 8.872E+007 
2034 1. 551E+006 l.643E+003 8.696E+007 


I 2035 l.551E+006 1.610E+003 8.524E+007 
2036 l.551E+006 1. 578E+003 8.355E+007 
2037 l.551E+006 1. 54 7E+003 8.190E+007 


I 
2038 1.551E+006 1. 517E+003 8.027E+007 
2039 1. 551E+006 1. 486E+003 7.869E+007 
2040 1. 551E+006 1. 457E+003 7. 713E+007 


I Carbon Dioxide Emission Rate 
Year Refuse In Place (Mg) (Mg/yr) (Cubic Ft/yr) -------------=---


I 
1971 7.754E+004 7.650E+002 1. 4 76E+007 
1972 1.551E+005 l.515E+003 2. 922E+007 
1973 2.326E+005 2.250E+003 4.340E+007 
1974 3.102E+005 2.970E+003 5.730E+007 


I 1975 3. 877E+005 3.676E+003 7.093E+007 
1976 4.652E+005 4.369E+003 8.428E+007 
1977 5.428E+005 5.047E+003 9. 73 7E+007 


I 1978 6.203E+005 5. 712E+003 l.102E+008 
1979 6.978E+005 6.364E+003 l.228E+008 
1980 7.754E+005 7.003E+003 l.351E+008 
1981 8.529E+005 7.629E+003 1. 472E+008 


I 







I 
1982 9.305E+005 8.243E+003 l.590E+008 


I 1983 l.008E+006 8.845E+003 l.706E+008 
1984 l.086E+006 9.435E+003 l.820E+008 
1985 l.163E+006 l.001E+004 l.932E+008 


I 
1986 l.241E+006 l.058E+004 2.041E+008 
1987 l.318E+006 l. ll4E+004 2.148E+008 
1988 l.396E+006 l.168E+004 2.253E+008 
1989 l. 4 73E+006 1. 221E+004 2.356E+008 


I 1990 l. 551E+006 l.274E+004 2.457E+008 
1991 l. 551E+006 l.248E+004 2.409E+008 
1992 l. 551E+006 l.224E+004 2.361E+008 


I 
1993 l. 551E+006 l.199E+004 2.314E+008 
1994 l. 551E+006 l.176E+004 2.268E+008 
1995 l. 551E+006 1. 152E+004 2.223E+008 
1996 l.551E+006 l.130E+004 2.179E+008 


I 1997 1. 551E+006 l.107E+004 2. 136E+008 
1998 l.551E+006 l.085E+004 2.094E+008 
1999 l.551E+006 l.064E+004 2.052E+008 


I 2000 l. 551E+006 1. 043E+004 2.012E+008 
2001 l. 551E+006 1. 022E+004 1. 972E+008 
2002 l.551E+006 l.002E+004 l.933E+008 
2003 l. 551E+006 9.821E+003 l.895E+008 


I 2004 1. 551E+006 9.626E+003 1. 857E+008 
2005 l.551E+006 9.435E+003 l.820E+008 
2006 l.551E+006 9.249E+003 l.784E+008 


I 2007 l.551E+006 9.065E+003 l.749E+008 
2008 l.551E+006 8.886E+003 1. 714E+008 
2009 l.551E+006 8. 710E+003 l.680E+008 
2010 l. 551E+006 8.538E+003 l.647E+008 


I 2011 l. 551E+006 8.369E+003 l.614E+008 
2012 l.551E+006 8.203E+003 l.583E+008 
2013 l. 551E+006 8.040E+003 l.551E+008 


I 2014 l. 551E+006 7.881E+003 l.520E+008 
2015 1. 551E+006 7.725E+003 l.490E+008 
2016 l.551E+006 7.572E+003 l.461E+008 


I 
2017 1.551E+006 7.422E+003 l.432E+008 
2018 1. 551E+006 7.275E+003 l.404E+008 
2019 1. 551E+006 7 .131E+003 1. 3 76E+008 
2020 1. 551E+006 6.990E+003 l.349E+008 


I 2021 l.551E+006 6.852E+003 l.322E+008 
2022 1. 551E+006 6. 716E+003 l.296E+008 
2023 1. 551E+006 6.583E+003 l.270E+008 


I 
2024 1.551E+006 6.453E+003 l.245E+008 
2025 1. 551E+006 6.325E+003 l.220E+008 
2026 1. 551E+006 6.200E+003 l. l 96E+008 
2027 l. 551E+006 6. 077E+003 l. l 72E+008 


I 2028 1. 551E+006 5.956E+003 l.149E+008 
2029 1. 551E+006 S.839E+003 l. 126E+008 
2030 l. 551E+006 5. 723E+003 l.104E+008 


I 2031 1. 551E+006 5.610E+003 l.082E+008 
2032 l.551E+006 5.499E+003 1.061E+008 
2033 1.551E+006 5.390E+003 l.040E+008 
2034 1.551E+006 5.283E+003 l. 019E+008 


I 2035 l.551E+006 5.178E+003 9.990E+007 
2036 l. 551E+006 5.076E+003 9. 792E+007 
2037 1. 551E+006 4.975E+003 9.598E+007 


I 2038 l.551E+006 4. 877E+003 9.408E+007 
2039 l. 551E+006 4.780E+003 9.222E+007 
2040 l.551E+006 4.686E+003 9.039E+007 


I 







I 
I 


NMOC Emission Rate (as Hexane) 
Year Refuse In Place (Mg) (Mg/yr) (Cubic Ft/yr) 


----------------------------------------1971 7.754E+004 2.221E+001 2.188E+005 


I 1972 1. 551E+005 4.398E+001 4.333E+005 
1973 2.326E+005 6.532E+001 6.435E+005 
1974 3.102E+005 8.623E+001 8.496E+005 


I 
1975 3. 877E+005 l.067E+002 l.052E+006 
1976 4.652E+005 l.268E+002 l.250E+006 
1977 5.428E+005 1. 465E+002 l.444E+006 
1978 6.203E+005 l.658E+002 l.634E+006 


I 1979 6.978E+005 l.848E+002 l.820E+006 
1980 7.754E+005 2.033E+002 2.003E+006 
1981 8.529E+005 2.215E+002 2.182E+006 


I 
1982 9.305E+005 2.393E+002 2.358E+006 
1983 l.008E+006 2.568E+002 2.530E+006 
1984 l.086E+006 2. 739E+002 2.699E+006 
1985 l.163E+006 2.907E+002 2.864E+006 


I 1986 1. 241E+006 3.071E+002 3.026E+006 
1987 1. 318E+006 3.233E+002 3.185E+006 
1988 1. 396E+006 3.391E+002 3.341E+006 


I 
1989 l.473E+006 3.546E+002 3.493E+006 
1990 1. 551E+006 3.698E+002 3.643E+006 
1991 l.551E+006 3.624E+002 3.571E+006 
1992 l.551E+006 3.553E+002 3.500E+006 


I 1993 1. 551E+006 3.482E+002 3.431E+006 
1994 1. 551E+006 3.413E+002 3.363E+006 
1995 1. 551E+006 3.346E+002 3.296E+006 


I 
1996 l.551E+006 3.2BOE+002 3.231E+006 
1997 1. 551E+006 3.215E+002 3.167E+006 
1998 l.551E+006 3.151E+002 3.104E+006 
1999 l.551E+006 3.089E+002 3.043E+006 


I 2000 l.551E+006 3.027E+002 2.983E+006 
2001 l.551E+006 2.967E+002 2. 924E+006 
2002 l.551E+006 2.909E+002 2.866E+006 


I 2003 l.551E+006 2.851E+002 2.809E+006 
2004 l.551E+006 2.795E+002 2.753E+006 
2005 l.551E+006 2.739E+002 2.699E+006 


I 
2006 l.551E+006 2.685E+002 2.645E+006 
2007 1. 551E+006 2.632E+002 2.593E+006 
2008 1. 551E+006 2.580E+002 2.542E+006 
2009 l.551E+006 2.529E+002 2.491E+006 


I 2010 l.551E+006 2.479E+002 2.442E+006 
2011 1. 551E+006 2.430E+002 2."394E+006 
2012 1. 551E+006 2.381E+002 2.346E+006 


I 
2013 1. 551E+006 2.334E+002 2.300E+006 
2014 1. 551E+006 2.288E+002 2.254E+006 
2015 1. 551E+006 2.243E+002 2.210E+006 
2016 1. 551E+006 2.198E+002 2.166E+006 


I 2017 1. 551E+006 2.155E+002 2.123E+006 
2018 1. 551E+006 2.112E+002 2.081E+006 
2019 l.551E+006 2.070E+002 2.040E+006 


I 
2020 1. 551E+006 2.029E+002 l.999E+006 
2021 1. 551E+006 l.989E+002 l.960E+006 
2022 l.551E+006 l.950E+002 l.921E+006 
2023 1. 551E+006 1. 911E+002 1. 883E+006 


I 2024 1. 551E+006 1.873E+002 l.846E+006 
2025 l.551E+006 1. 836E+002 l.809E+006 
2026 l.551E+006 l.800E+002 1. 773E+006 


I 
2027 1. 551E+006 1. 764E+002 1. 738E+006 







I 
2028 l.551E+006 1. 729E+002 l.704E+006 


I 2029 1. 551E+006 1. 695E+002 l.670E+006 
2030 1. 551E+006 1. 661E+002 1. 637E+006 
2031 1. 551E+006 1. 629E+002 1. 604E+006 


I 2032 1. 551E+006 l.596E+002 1. 573E+006 
2033 l.551E+006 l.565E+002 l.542E+006 
2034 1. 551E+006 l.534E+002 1. 511E+006 


I 
2035 1. 551E+006 l.503E+002 l.481E+006 
2036 1.551E+006 l.474E+002 l.452E+006 
2037 1. 551E+006 l.444E+002 l.423E+006 
2038 l.551E+006 l.416E+002 l.395E+006 


I 2039 1. 551E+006 l.388E+002 l.367E+006 
2040 1. 551E+006 l.360E+002 l.340E+006 


I 
Selected Air Toxic: Benzene 


--- -=---------------------=--===-
Year Refuse In Place (Mg) (Mg/yr) (Cubic Ft/yr) 


---- --------------------------------------------
I 1971 7.754E+004 3.045E-003 3.309E+001 


1972 l.551E+005 6.030E-003 6.553E+001 
1973 2.326E+OOS 8.95SE-003 9. 733E+001 


I 
1974 3.102E+005 l.182E-002 l.285E+002 
1975 3. 877E+OOS l.463E-002 l.590E+002 
1976 4.652E+005 l.739E-002 l.890E+002 
1977 5.428E+005 2.009E-002 2.183E+002 


I 1978 6.203E+OOS 2.274E-002 2.471E+002 
1979 6.978E+OOS 2.533E-002 2.753E+002 
1980 7.754E+OOS 2.787E-002 3.030E+002 


I 
1981 8.529E+OOS 3.037E-002 3.301E+002 
1982 9.305E+OOS 3.281E-002 3.566E+002 
1983 l.008E+006 3.521E-002 3.826E+002 
1984 l.086E+006 3. 755E-002. 4.082E+002 


I 1985 l.163E+006 3.986E-002 4.332E+002 
1986 l.241E+006 4. 211E-002 4. 577E+002 
1987 l.318E+006 4.432E-002 4.817E+002 


I 1988 l.396E+006 4.649E-002 5.053E+002 
1989 1. 473E+006 4.861E-002 5.284E+002 
1990 1. 551E+006 5.070E-002 5.510E+002 


I 
1991 1. 551E+006 4.969E-002 5.401E+002 
1992 l.551E+006 4.871E-002 5.294E+002 
1993 l.551E+006 4.774E-002 5.189E+002 
1994 l.551E+006 4.680E-002 5.086E+002 


I 1995 l.551E+006 4.587E-002 4.986E+002 
1996 1. SSiE+006 4.496E-002 4.887E+002 
1997 1. 551E+006 4.407E-002 4. 790E+002 


I 
1998 l.551E+006 4.320E-002 4.695E+002 
1999 1.551E+006 4.235E-002 4.602E+002 
2000 l.551E+006 4.151E-002 4. 511E+002 
2001 l.551E+006 4.068E-002 4.422E+002 


I 2002 1. 551E+006 3.988E-002 4.334E+002 
2003 l.551E+006 3.909E-002 4.248E+002 
2004 l.551E+006 3.832E-002 4. l64E+002 


I 
2005 1. 551E+006 3.756E-002 4.082E+002 
2006 l.551E+006 3.681E-002 4.001E+002 
2007 l.551E+006 3.608E-002 3. 922E+002 
2008 l.551E+006 3.537E-002 3.844E+002 


I 2009 l.551E+006 3.467E-002 3.768E+002 


2010 l.551E+006 3.398E-002 3.693E+002 


2011 l.551E+006 3.331E-002 3.620E+002 


I 2012 l.551E+006 3.265E-002 3.549E+002 







I ,. 
2013 l.551E+006 3.200E-002 3.478E+002 


I 2014 1.551E+006 3.137E-002 3.409E+002 
2015 1. 551E+006 3.075E-002 3.342E+002 
2016 l;551E+006 3.014E-002 3.276E+002 


I 
2017 1. 551E+006 2.954E-002 3. 211E+002 
2018 l.551E+006 2.896E-002 3.147E+002 
2019 l.551E+006 2.838E-002 3.085E+002 
2020 l.551E+006 2.782E-002 3.024E+002 


I 2021 1. 551E+006 2. 727E-002 2.964E+002 
2022 l.551E+006 2.673E-002 2.905E+002 
2023 1. 551E+006 2.620E-002 2.848E+002 


I 
2024 l.551E+006 2.568E-002 2. 791E+002 
2025 l.551E+006 2.518E-002 2. 736E+002 
2026 l.551E+006 2.468E-002 2.682E+002 
2027 l.551E+006 2.419E-002 2.629E+002 


I 2028 1. 551E+006 2. 371E-002 2. 577E+002 
2029 l.551E+006 2.324E-002 2.526E+002 
2030 l.551E+006 2.278E-002 2.476E+002 


I 2031 1. 551E+006 2.233E-002 2.427E+002 
2032 1. 551E+006 2.189E-002 2.379E+002 
2033 1. 551E+006 2.145E-002 2.332E+002 


I 
2034 1.551E+006 2.103E-002 2.285E+002 
2035 l.551E+006 2.061E-002 2.240E+002 
2036 1.551E+006 2.020E-002 2 .196E+002 
2037 1. 551E+006 1. 980E-002 2.152E+002 


I 2038 l.551E+006 l.941E-002 2 .110E+002 
2039 1.551E+006 l.903E-002 2.068E+002 
2040 1. 551E+006 1. 865E-002 2.027E+002 


I Selected Air Toxic: Carbon Tetrachloride --------------------------------Year Refuse In Place (Mg) (Mg/yr) (Cubic Ft/yr) 


I ----- ----------------------------------------------1971 7.754E+004 7.432E-006 4.103E-002 
1972 1.551E+005 l.472E-005 8.124E-002 


I 
1973 2.326E+005 2.186E-005 1.207E-001 
1974 3.102E+005 2.886E-005 l.593E-001 
1975 3. 8 77E+005 3.572E-005 1. 972E-001 
1976 4.652E+OOS 4.244E-005 2.343E-001 


I 1977 5.428E+005 4.903E-005 2.707E-001 
1978 6.203E+005 5.549E-005 3.063E-001 
1979 6.978E+OOS 6.183E-005 3.413E-001 


I 1980 7.754E+005 6.804E-005 3.756E-001 
1981 8.529E+005 7.412E-005 4. 092E-001 
1982 9.305E+OOS 8.008E-005 4.421E-001 
1983 l.008E+006 8.593E-005 4. 744E-001 


I 1984 l.086E+006 9.166E-005 5.060E-001 
1985 l.163E+006 9.728E-005 5.370E-001 
1986 1. 241E+006 l.028E-004 5.674E-001 


I 1987 1. 318E+006 1. 082E-004 5.972E-001 
1988 l.396E+006 l.135E-004 6.264E-001 
1989 1. 473E+006 l.187E-004 6.550E-001 


I 
1990 1. 551E+006 1. 237E-004 6. 831E-001 
1991 1. 551E+006 1. 213E-004 6.695E-001 
1992 1. 551E+006 l.189E-004 6.563E-001 
1993 1. 551E+006 l.165E-004 6.433E-001 


I 1994 1. 551E+006 l.l42E-004 6.305E-001 
1995 1. 551E+006 l.120E-004 6.181E-001 
1996 l.551E+006 1.097E-004 6.058E-001 


I 
1997 1. 551E+006 1.076E-004 5.938E-001 







I 
I 


1998 1. 551E+006 l.054E-004 5.821E-001 
1999 l.551E+006 1. 034E-004 5.705E-001 
2000 l.551E+006 1. OUE-004 5. 592E-001 
2001 l. 551E+006 9.930E-005 5.482E-001 


I 2002 1. 551E+006 9.734E-005 5.373E-001 
2003 1. 551E+006 9. 541E-005 5.267E-001 
2004 1. 551E+006 9.352E-005 5.162E-001 


I 
2005 1. 551E+006 9.167E-005 5.060E-001 
2006 1. 551E+006 8.985E-005 4.960E-001 
2007 1. 551E+006 8.807E-005 4.862E-001 
2008 1. 551E+006 8.633E-005 4. 766E-001 


I 2009 1. 551E+006 8.462E-005 4. 671E-001 
2010 1. 551E+006 8.294E-005 4.579E-001 
2011 l.551E+006 8.130E-005 4.488E-001 


I 
2012 1. 551E+006 7.969E-005 4. 399E-001 
2013 1. 551E+006 7. 811E-005 4. 312E-001 
2014 l. 551E+006 7.657E-005 4.227E-001 
2015 1. 551E+006 7.505E-005 4.143E-001 


I 2016 l.551E+006 7.356E-005 4.061E-001 
2017 l. 551E+006 7. 211E-005 3.981E-001 
2018 l.551E+006 7.068E-005 3.902E-001 


I 2019 1. 551E+006 6. 928E-005 3.824E-001 
2020 l. 551E+006 6.791E-005 3.749E-001 
2021 l. 551E+006 6.656E-005 3.674E-001 


I 
2022 l. 551E+006 6.525E-005 3.602E-001 
2023 l. 551E+006 6.395E-005 3.530E-001 
2024 1. 551E+006 6.269E-005 3.460E-001 
2025 l. 551E+006 6.145E-005 3. 392E-001 


I 2026 l. 551E+006 6.023E-005 3.325E-001 
2027 l.551E+006 5.904E-005 3.259E-001 
2028 1. 551E+006 5, 787E-005 3.194E-001 


I 
2029 l.551E+006 5.672E-005 3 .131E-001 
2030 l.551E+006 5.560E-005 3.069E-001 
2031 1. 551E+006 5.450E-005 3.008E-001 
2032 l.551E+006 5.342E-005 2.949E-001 


I 2033 1. 551E+006 5.236E-005 2.890E-001 
2034 1. 551E+006 5.132E-005 2.833E-001 
2035 l.551E+006 5. 031£-005 2.777£-001 


I 
2036 1. 551E+006 4,931£-005 2.722E-001 
2037 1. 551E+006 4.834E-005 2.668E-001 
2038 l.551E+006 4.738E-005 2.615E-001 
2039 1. 551E+006 4.644£-005 2.564E-001 


I 2040 1. 551E+006 4.552E-005 2. 513E-001 


Selected Air Toxic: Chloroform 


I -- ----------------------------
Year Refuse In Place (Mg) (Mg/yr) (Cubic Ft/yr) 


-----=--------------------------------
1971 7.754E+004 l.338E-003 9.518E+OOO 


I 1972 1. 551E+005 2.650£-003 l.885E+001 
1973 2.326E+005 3.936E-003 2.799E+001 
1974 3.102E+005 5.196E-003 3.696E+001 


I 1975 3. 877E+005 6,432E-003 4.574E+001 
1976 4.652E+005 7.642E-003 5.435E+001 
1977 5.428E+005 8.829E-003 6.280E+001 


1978 6.203E+005 9.993E-003 7.107E+001 


I 1979 6.978E+005 1. 113E-002 7.918E+001 


1980 7.754E+OOS 1. 225E-002 8. 713E+001 


1981 8.529E+005 1. 335E-002 9. 492E+001 


I 1982 9.305E+005 1. 442E-002 l.026E+002 







I 
1983 l.008E+006 1. 547E-002 1. 100E+002 


I 1984 l.086E+006 l.651E-002 l.174E+002 
1985 l.163E+006 1. 752E-002 l.246E+002 
1986 l.241E+006 1. 851E-002 1. 316E+002 


I 
1987 1. 318E+006 l.948E-002 l.385E+002 
1988 l.396E+006 2.043E-002 1. 453E+002 
1989 l.473E+006 2 .137E-002 l.520E+002 
1990 l.551E+006 2.228E-002 l.585E+002 


I 1991 1. 551E+006 2.184E-002 1. 553E+002 
1992 1. 551E+006 2.141E-002 1. 523E+002 
1993 l.551E+006 2.098E-002 l.492E+002 


I 
1994 1. 551E+006 2.057E-002 1. 463E+002 
1995 l.551E+006 2.016E-002 l.434E+002 
1996. l.551E+006 l.976E-002 l.405E+002 
1997 l.551E+006 1. 937E-002 l.378E+002 


I 1998 l.551E+006 1. 899E-002 l.350E+002 
1999 1. 551E+006 1. 861E-002 l.324E+002 
2000 1. 551E+006 l.824E-002 1. 297E+002 


I 
2001 1. 551E+006 l.788E-002 1. 272E+002 
2002 l.551E+006 1. 753E-002 l.247E+002 
2003 1. 551E+006 1. 718E-002 l.222E+002 
2004 l.551E+006 1. 684E-002 1. l 98E+002 


I 2005 l.551E+006 1. 651E-002 1. l 74E+002 
2006 1. 551E+006 l.618E-002 l.151E+002 
2007 1. 551E+006 l.586E-002 l.128E+002 


I 
2008 l.551E+006 l.555E-002 l.106E+002 
2009 l.551E+006 l.524E-002 l.084E+002 
2010 l.551E+006 1. 494E-002 l.062E+002 
2011 l.551E+006 l.464E-002 l.041E+002 


I 2012 l.551E+006 l.435E-002 1. 021E+002 
2013 1. 551E+006 l.407E-002 1. OOOE+002 
2014 1. 551E+006 1. 379E-002 9.806E+001 


I 2015 l.551E+006 1. 351E-002 9.612E+001 
2016 l.551E+006 1. 325E-002 9.421E+001 
2017 l.551E+006 1. 298E-002 9.235E+001 


I 
2018 l.551E+006 1. 273E-002 9.052E+001 
2019 l.551E+006 1. 248E-002 8. 873E+001 
2020 1. 551E+006 l.223E-002 8.697E+001 
2021 l.551E+006 l.199E-002 8.525E+001 


I 2022 1. 551E+006 l. l 75E-002 8.356E+001 
2023 l.551E+006 l.152E-002 8.190E+001 
2024 1. 551E+006 l.129E-002 8.028E+001 


I 
2025 1. 551E+006 l.106E-002 7.869E+001 
2026 1. 551E+006 1. 085E-002 7.714E+001 
2027 l.551E+006 l.063E-002 7.561E+001 
2028 1.551E+006 l.042E-002 7. 411E+001 


I 2029 1. 551E+006 l.021E-002 7.264E+001 
2030 1. 551E+006 1. OOlE-002 7.120E+001 
2031 1. 551E+006 9.813E-003 6.979E+001 


I 
2032 1. 551E+006 9.619E-003 6.841E+001 
2033 1. 551E+006 9.429E-003 6. 706E+001 
2034 l.551E+006 9.242E-003 6.573E+001 
2035 l.551E+006 9.059E-003 6.443E+001 


I 2036 1. 551E+006 8.879E-003 6.315E+001 
2037 1. 551E+006 8.704E-003 6.190E+001 
2038 l.551E+006 8.531E-003 6.068E+001 


I 
2039 l.551E+006 8.362E-003 5.948E+001 
2040 l.551E+006 8.197E-003 5.830E+001 


Selected Ait Toxic: Ethylene Dichloride 


I 







I 
---------


I Year Refuse In Place (Mg) (Mg/yr) (Cubic Fe/yr) ------ -------------------------------------------1971 7.754E+004 5.579E-003 4. 786E+001 


I 
1972 1. SSlE+OOS l.lOSE-002 9.478E+001 
1973 2.326E+005 1. 641E-002 l.408E+002 
1974 3.102E+005 2.166E-002 l.858E+002 
1975 3.877E+005 2.681E-002 2.300E+002 


I 1976 4.652E+005 3.186E-002 2.733E+002 
1977 5.428E+005 3.681E-002 3.158E+002 
1978 6.203E+005 4.166E-002 3.574E+002 


I 1979 6.978E+005 4.641E-002 3.982E+002 
1980 7. 754E+005 5.107E-002 4.382E+002 
1981 8.529E+005 5.564E-002 4. 773E+002 


I 
1982 9.305E+005 6.0llE-002 5.158E+002 
1983 l.008E+006 6.450E-002 5.534E+002 
1984 1. 086E+006 6.880E-002 5.903E+002 
1985 l .163E+006 7.302E-002 6.265E+002 


I 1986 l.241E+006 7. 715E-002 6.620E+002 
1987 1. 318E+006 8.120E-002 6.967E+002 
1988 1. 396E+006 8.517E-002 7.308E+002 


I 
1989 1.473E+006 8.907E-002 7.642E+002 
1990 l.551E+006 9.288E-002 7. 969E+002 
1991 1. 551E+006 9.104E-002 7. 811E+002 
1992 l.551E+006 8.924E-002 7.657E+002 


I 1993 l.551E+006 8.747E-002 7.505E+002 
1994 1. 551E+006 8.574E-002 7.356E+002 
1995 l.551E+006 8.404E-002 7. 211E+002 


I 
1996 1. 551E+006 8.238E-002 7.068E+002 
1997 1. 551E+006 8.075E-002 6. 928E+002 
1998 1. 551E+006 7.915E-002 6.791E+002 
1999 1. 551E+006 7.758E-002 6.656E+002 


I 2000 l.551E+006 7.604E-002 6.524E+002 
2001 l.551E+006 7.454E-002 6.395E+002 
2002 l.551E+006 7.306E-002 6.269E+002 


I 
2003 l.551E+006 7.162E-002 6.145E+002 
2004 1. 551E+006 7.020E-002 6.023E+002 
2005 l.551E+006 6.881E-002 5.904E+002 
2006 l.551E+006 6.745E-002 5.787E+002 


I 2007 1. 551E+006 6. 611E-002 5. 672E+002 
2008 1. 551E+006 6.480E-002 5.560E+002 
2009 1. 551E+006 6.352E-002 5.450E+002 


I 2010 1. 551E+006 6.226E-002 5.342E+002 
2011 1. 551E+006 6.103E-002 5.236E+002 
2012 l.551E+006 5.982E-002 5 .132E+002 


I 
2013 1. 551E+006 5.863E-002 5.031E+002 
2014 l.551E+006 5.747E-002 4.931E+002 
2015 1. 551E+006 5.634E-002 4.833E+002 
2016 l.551E+006 5.522E-002 4. 738E+002 


I 2017 1. 551E+006 5. 413E-002 4.644E+002 
2018 1. 551E+006 5.305E-002 4.552E+002 
2019 l.551E+006 5.200E-002 4.462E+002 


I 
2020 1. 551E+006 5.097E-002 4.373E+002 
2021 1. 55 lE+OOG 4.996E-002 4.287E+002 
2022 l.551E+006 4.898E-002 4.202E+002 
2023 l.551E+006 4.801E-002 4.119E+002 


I 2024 l.551E+006 4. 706E-002 4.037E+002 
2025 l.551E+006 4. 612E-002 3.957E+002 
2026 l.551E+006 4. 521E-002 3.879E+002 


I 
2027 l.551E+006 4.431E-002 3.802E+002 







I 
2028 1. 551E+006 4.344E-002 3.727E+002 


I 2029 1. 551E+006 4.258E-002 3.653E+002 
2030 l.551E+006 4.173E-002 3.581E+002 
2031 l.551E+006 4.091E-002 3.510E+002 


I 
2032 l.551E+006 4.0lOE-002 3.440E+002 
2033 l.551E+006 3.930E-002 3. 372E+002 
2034 l.551E+006 3.853E-002 3.305E+002 
2035 1. 551E+006 3. 776E-002 3.240E+002 


I 2036 1. 551E+006 3.701E-002 3.176E+002 
2037 1. 551E+006 3.628E-002 3. 113E+002 
2038 l.551E+006 3.556E-002 3.051E+002 


I 
2039 1. 551E+006 3. 486E-002 2.991E+002 
2040 l.551E+006 3.417E-002 2.932E+002 


Selected Air Toxic: Methylene Chloride 


I ------------------------------Year Refuse In Place (Mg) (Mg/yr) (Cubic Ft/yr) 


--------------------------------------------------
I 1971 7.754E+004 3.743E-002 3.742E+002 


1972 l.551E+005 7. 411E-002 7.409E+002 
1973 2.326E+005 l.lOlE-001 l.100E+003 


I 
1974 3.102E+OOS l.453E-001 1. 453E+003 
1975 3. 877E+005 1. 799E-001 l.798E+003 
1976 4.652E+005 2 .137E-001 2.137E+003 
1977 5.428E+005 2.469E-001 2.469E+003 


I 1978 6.203E+005 2.795E-001 2.794E+003 
1979 6.978E+005 3 .114E-001 3. 113E+003 
1980 7.754E+005 3 .426E-001 3.425E+003 


I 
1981 8.529E+005 3.733E-001 3.732E+003 
1982 9.305E+005 4.033E-001 4.032E+003 
1983 l.008E+006 4.327E-001 4.326E+003 
1984 l.086E+006 4.616E-001 4.615E+003 


I 1985 l.163E+006 4.899E-001 4.897E+003 
1986 l.241E+006 5.176E-001 5.175E+003 
1987 1. 318E+006 5.448E-001 5.446E+003 


I 
1988 l.396E+006 5. 714E-001 5. 713E+003 
1989 l.473E+006 5.975E-001 5.974E+003 
1990 1. 551E+006 6.231E-001 6.229E+003 
1991 l.551E+006 6.108E-001 6.106E+003 


I 1992 1. 551E+006 5.987E-001 5.985E+003 
1993 l.551E+006 5.868E-001 5.867E+003 
1994 1. 551E+006 5.752E-001 5.751E+003 


I 
1995 1. 551E+006 5.638E-001 5.637E+003 
1996 l.551E+006 5.527E-001 5.525E+003 
1997 l.551E+006 5.417E-001 5.416E+003 
1998 1. 551E+006 5. 310E-001 5.308E+003 


I 1999 1. 551E+006 5.205E-001 5.203E+003 
2000 1. 551E+006 5.102E-001 5.100E+003 
2001 l.551E+006 5.00lE-001 4.999E+003 


I 2002 1. 551E+006 4.902E-001 4.900E+003 
2003 1. 551E+006 4.805E-001 4.803E+003 
2004 l.551E+006 4.709E-001 4.708E+003 


I 
2005 1. 551E+006 4.616E-001 4.615E+003 
2006 1. 551E+006 4.525E-001 4.524E+003 
2007 1. 551E+006 4.435E-001 4.434E+003 
2008 1. 551E+006 4.347E-001 4.346E+003 


I 2009 1. 551E+006 4.261E-001 4.260E+003 
2010 l.551E+006 4.177E-001 4.176E+003 
2011 l.551E+006 4.094E-001 4.093E+003 


I 
2012 l.551E+006 4.013E-001 4.012E+003 







I 
2013 l.551E+006 3.934E-001 3.933E+003 


I 2014 l. 551E+006 3.856E-001 3.855E+003 
2015 l.551E+006 3.779E-001 3. 778E+003 
2016 l.551E+006 3.705E-001 3.704E+003 


I 2017 l.551E+006 3.631E-001 3.630E+003 
2018 l.551E+006 3.559E-001 3.558E+003 
2019 l. 551E+006 3.489E-001 3.488E+003 
2020 l.551E+006 3.420E-001 3.419E+003 


I 2021 l.551E+006 3.352E-001 3.351E+003 
2022 l.551E+006 3.286E-001 3.285E+003 
2023 l. 551E+006 3.221E-001 3.220E+003 


I 2024 l. 551E+006 3.157E-001 3.156E+003 
2025 l. 551E+006 3.094E-001 3.093E+003 
2026 l. 551E+006 3.033E-001 3.032E+003 


I 
2027 l. 551E+006 2.973E-001 2. 972E+003 
2028 l.551E+006 2.914E-001 2. 913E+003 
2029 l.551E+006 2.856E-001 2.856E+003 
2030 l.551E+006 2.800E-001 2.799E+003 


I 2031 l. 551E+006 2.744E-001 2.744E+003 
2032 l. 551E+006 2.690E-001 2.689E+003 
2033 l.551E+006 2.637E-00l 2.636E+003 


I 
2034 l. 551E+006 2.585E-001 2.584E+003 
2035 l. 551E+006 2.533E-001 2.533E+003 
2036 l. 551E+006 2.483E-001 2.483E+003 
2037 l. 551E+006 2.434E-001 2 .433E+003 


I 2038 l.551E+006 2.386E-001 2.385E+003 
2039 l.551E+006 2.339E-001 2.338E+003 
2040 l.551E+006 2.292E-001 2. 292E+003 


I Selected Air Toxic: Perchloroethene 


---------------- ----------------Year Refuse In Place (Mg) (Mg/yr) (Cubic Ft/yr) 


I -------------------------------------1971 7.754E+004 l.976E-002 l.012E+002 
1972 l.551E+005 3.914E-002 2.004E+002 


I 1973 2.326E+005 5.813E-002 2.976E+002 
1974 3.102E+005 7.674E-002 3. 929E+002 
1975 3. 877E+005 ' 


9.499E-002 4.863E+002 
1976 4.652E+005 l.129E-001 5. 779E+002 


I 1977 5.428E+005 l. 304E-001 6. 677E+002 
1978 6.203E+005 l. 476E-001 7.556E+002 
1979 6.978E+005 1. 644E-001 8.419E+002 


I 1980 7.754E+005 l. 809E-001 9.264E+002 
1981 8.529E+005 l. 971E-001 l.009E+003 


.1982 9.305E+005 2. UOE-001 l.090E+003 


I 
1983 l.008E+006 2.285E-001 l.170E+003 
1984 l.086E+006 2.438E-001 l.248E+003 
1985 l.163E+006 2.587E-001 l.325E+003 
1986 l.241E+006 2.733E-001 1. 400E+003 


I 1987 l.318E+006 2. 877E-001 l.473E+003 
1988 l.396E+006 3.018E-001 l.545E+003 
1989 l.473E+006 3.156E-001 l. 616E+003 


I 
1990 l.551E+006 3.291E-001 l.685E+003 
1991 l.551E+006 3.226E-001 l. 652E+003 
1992 l.551E+006 3.162E-001 l.619E+003 
1993 l.551E+006 3.099E-001 l.587E+003 


I 1994 l.551E+006 3.038E-001 l.SSSE+003 
1995 l. 551E+006 2.978E-001 l.525E+003 
1996 l.551E+006 2.919E-001 l.494E+003 


I 
1997 l.551E+006 2.861E-001 l. 46SE+003 







I 
1998 1. 551E+006 2.804E-001 1. 436E+003 


I 1999 l.551E+006 2.749E-001 l.407E+003 
2000 l.551E+006 2.694E-001 1. 379E+003 
2001 l.551E+006 2.641E-001 1. 352E+003 


I 
2002 l.551E+006 2.589E-001 l.325E+003 
2003 l.551E+006 2.537E-001 l.299E+003 
2004 1. 551E+006 2.487E-001 1. 273E+003 
2005 l.551E+006 2.438E-001 l.248E+003 


I 2006 1. 551E+006 2.390E-001 l.223E+003 
2007 1. SS 1E+006 2.342E-001 l.199E+003 
2008 1. 551E+006 2. 296E-001 1. 17 SE+003 


I 
2009 1. 551E+006 2.250E-001 1. 152E+003 
2010 1. 551E+006 2.206E-001 l.129E+003 
2011 1. 551E+006 2.162E-001 l.107E+003 
2012 1. 551E+006 2 .119E-001 l.085E+003 


I 2013 l.551E+006 2. 077E-001 l.064E+003 
2014 1. 551E+006 2.036E-001 l.043E+003 
2015 1. 551E+006 l.996E-001 1. 022E+003 


I 2016 l.551E+006 1. 956E-001 l.002E+003 
2017 l.551E+006 1. 918E-001 9.819E+002 
2018 l.551E+006 l.880E-001 9.624E+002 


I 
2019 1. 551E+006 1. 842E-001 9.434E+002 
2020 l.551E+006 1. 806E-001 9.247E+002 
2021 l.551E+006 l.770E-001 9.064E+002 
2022 l.551E+006 1. 735E-001 8.884E+002 


I 2023 1. 551E+006 l.701E-001 8.708E+002 
2024 l.551E+006 1. 667E-001 8.536E+002 
2025 1. 551E+006 1. 634E-001 8.367E+002 


I 
2026 1. 551E+006 1. 602E-001 8.201E+002 
2027 l.551E+006 l.570E-001 8.039E+002 
2028 l.551E+006 1. 539E-001 7.880E+002 
2029 l.551E+006 l.508E-001 7. 724E+002 


I 2030 l.551E+006 l.479E-001 7. 571E+002 
2031 l.551E+006 l.449E-001 7.421E+002 
2032 l.551E+006 l.421E-001 7.274E+002 


I 
2033 l.551E+006 l.393E-001 7 .130E+002 
2034 1. 551E+006 l.365E-001 6.989E+002 
2035 l.551E+006 1. 338E-001 6.850E+002 
2036 l.551E+006 1. 311E-001 6. 715E+002 


I 2037 1. 551E+006 1. 285E-001 6.582E+002 
2038 1. 551E+006 l.260E-001 6.451E+002 
2039 l.551E+006 1. 235E-001 6.324E+002 


I 
2040 l.551E+006 1. 211E-001 6.198E+002 


Selected Air Toxic: Trichloroethene ------------------
I Year Refuse In Place (Mg) (Mg/yr) ( Cubic Ft/yr) -------------------------------------


1971 7.754E+004 1. 616E-002 1. 045E+002 


I 1972 1. SSlE+OOS 3.200E-002 2.069E+002 
1973 2.326E+OOS 4.753E-002 3.074E+002 
1974 3.102E+OOS 6.274E-002 4.058E+002 


I 
1975 3. 877E+OOS 7.766E-002 5.022E+002 
1976 4.652E+OOS 9.228E-002 5. 968E+002 
1977 5.428E+OOS 1. 066E-001 6.895E+002 
1978 6.203E+OOS l.207E-001 7.804E+002 


I 1979 6.978E+OOS l.344E-001 8.694E+002 
1980 7. 754E+OOS l.479E-001 9.567E+002 
1981 8. 529E+OOS 1. 612E-001 l.042E+003 


I 
1982 9.305E+OOS 1. 741E-001 l.126E+003 







I 
1983 l.008E+006 1. 868E-001 l.208E+003 


I 1984 1. 086E+006 l.993E-001 l.289E+003 
1985 1. 163E+006 2. 115E-001 l.368E+003 
1986 l.241E+006 2.235E-001 1. 445E+003 


I 
1987 1. 318E+006 2.352E-001 l.521E+003 
1988 1. 396E+006 2.467E-001 l.596E+003 
1989 1. 473E+006 2.580E-001 l.669E+003 
1990 l.551E+006 2.691E-001 1. 740E+003 


I 1991 1. 551E+006 2.637E-001 l.706E+003 
1992 l.551E+006 2.585E-001 1. 6 72E+003 
1993 l.551E+006 2.534E-001 1. 639E+003 


I 1994 1. 551E+006 2.484E-001 l.606E+003 
1995 1. 551E+006 2.434E-001 l.574E+003 
1996 1. 551E+006 2.386E-001 l.543E+003 


I 
1997 1. 551E+006 2.339E-001 1. 513E+003 
1998 l.551E+006 2.293E-001 l.483E+003 
1999 l.551E+006 2.247E-001 1. 453E+003 
2000 l.551E+006 2.203E-001 1. 425E+003 


I 2001 l.551E+006 2.159E-001 1. 396E+003 
2002 l.551E+006 2. 116E-001 l.369E+003 
2003 l.551E+006 2.075E-001 l.342E+003 


I 
2004 1. 551E+006 2.033E-001 1. 315E+003 
2005 1. 551E+006 1. 993E-001 l.289E+003 
2006 1. 551E+006 1. 954E-001 1. 263E+003 
2007 1. 551E+006 l.915E-001 1. 238E+003 


I 2008 1. 551E+006 1. 877E-001 l.214E+003 
2009 1. 551E+006 l.840E-001 l.190E+003 
2010 l.551E+006 1. 804E-001 l.166E+003 


I 
2011 1. 551E+006 1. 768E-001 l.143E+003 
2012 1.551E+006 1. 733E-001 1. 121E+003 
2013 1. 551E+006 1. 698E-001 l.098E+003 
2014 1. 551E+006 1. 665E-001 1. 077E+003 


I 2015 1. 551E+006 1. 632E-001 l.055E+003 
2016 1. 551E+006 1. 600E-001 l.034E+003 
2017 1. 551E+006 l.568E-001 l.014E+003 


I 
2018 1. 551E+006 1. 537E-001 9.939E+002 
2019 1. 551E+006 1. 506E-001 9.742E+002 
2020 1. 551E+006 1. 4 77E-001 9.549E+002 
2021 l.551E+006 l.447E-001 9.360E+002 


I 2022 1. 551E+006 1. 419E-001 9.175E+002 
2023 l.551E+006 l.391E-001 8.993E+002 
2024 1. 551E+006 l.363E-001 8.815E+002 


I 2025 1. 551E+006 l.336E-001 8.640E+002 
2026 1. 551E+006 1. 310E-001 8.469E+002 
2027 1. 551E+006 1. 284E-001 8.302E+002 


I 
2028 1. 551E+006 l.258E-001 8 .137E+002 
2029 1. 551E+006 l.233E-001 7.976E+002 
2030 1. 551E+006 l.209E-001 7.818E+002 
2031 1. 551E+006 l.185E-001 7.663E+002 


I 2032 1. 551E+006 l.162E-001 7.512E+002 
2033 1. 551E+006 L 139E-001 7.363E+002 
2034 1. 551E+006 1. 116E-001 7.217E+002 


I 
2035 1. 551E+006 l.094E-001 7.074E+002 
2036 1. 551E+006 1. 072E-001 6.934E+002 
2037 l.551E+006 l.051E-001 6.797E+002 
2038 l.551E+006 1. 030E-001 6.662E+002 


I 2039 1. 551E+006 1. OlOE-001 6.530E+002 
2040 1. 551E+006 9.898E-002 6. 401E+002 


I 
Selected Air Toxic: Vinyl Chloride 







I 
-----------


I Year Refuse In Place (Mg) (Mg/yr) (Cubic Ft/yr) -- -------------==------------------====---
1971 7.754E+004 7.852E-003 l. 06 7E+002 


I 
1972 l. 551E+005 l.555E-002 2. ll2E+002 
1973 2.326E+005 2.309E-002 3. 13 7E+002 
1974 3.102E+005 3.049E-002 4.142E+002 
1975 3. 877E+005 3. 774E-002 5.126E+002 


I 1976 4.652E+005 4.484E-002 6.091E+002 
1977 5.428E+005 5.180E-002 7.038E+002 
1978 6.203E+005 5.863E-002 7. 965E+002 


I 
1979 6.978E+005 6.532E-002 8.874E+002 
1980 7.754E+OOS 7.188E-002 9.765E+002 
1981 8.529E+005 7.831E-002 l.064E+003 
1982 9.305E+005 8.461E-002 l.149E+003 


I 1983 l.008E+006 9.079E-002 l.233E+003 
1984 l. 086E+006 9.684E-002 l.316E+003 
1985 l.163E+006 l. 028E-001 l.396E+003 


I 1986 l.241E+006 l. 086E-001 l.475E+003 
1987 l. 318E+006 l.143E-001 l.553E+003 
1988 l.396E+006 l.199E-001 l. 629E+003 


I 
1989 l. 473E+006 l.254E-001 l. 703E+003 
1990 l. 551E+006 l. 307E-001 l. 776E+003 
1991 l. 551E+006 l.281E-001 l.741E+003 
1992 l. 551E+006 l. 256E-001 l.706E+003 


I 1993 l.551E+006 l.231E-001 l. 673E+003 
1994 l.551E+006 l. 207E-001 l.639E+003 
1995 l. 551E+006 l. 183E-001 l. 607E+003 


I 
1996 l. 551E+006 l. 159E-001 l.575E+003 
1997 l. 551E+006 l.137E-001 l. 544E+003 
1998 l.551E+006 l. ll4E-001 l.513E+003 
1999 l. 551E+006 l. 092E-001 l. 483E+003 


I 2000 l. 551E+006 l. 070E-001 l. 454E+003 
2001 l. 551E+006 l. 049E-001 l. 425E+003 
2002 l. 551E+006 l. 028E-001 l. 397E+003 


I 
2003 l.551E+006 l.008E-001 l.369E+003 
2004 l.551E+006 9.880E-002 l.342E+003 
2005 l. 551E+006 9.685E-002 l. 316E+003 
2006 l. 551E+006 9.493E-002 l.290E+003 


I 2007 l. 551E+006 9.305E-002 l. 264E+003 
2008 l.551E+006 9.121E-002 l. 239E+003 
2009 l. 551E+006 8.940E-002 l. 215E+003 


I 
2010 l. 551E+006 8.763E-002 l.190E+003 
2011 l. 551E+006 8.590E-002 l.167E+003 
2012 l.551E+006 8.419E-002 l.l44E+003 


I 
2013 l. 551E+006 8.253E-002 l. 121E+003 
2014 l. 551E+006 8.089E-002 l.099E+003 
2015 l. 551E+006 7.929E-002 l. 077E+003 
2016 l.551E+006 7. 772E-002 l.056E+003 


I 2017 l. 551E+006 7.618E-002 l.035E+003 
2018 l. 551E+006 7.467E-002 l. Ol4E+003 
2019 l. 551E+006 7.320E-002 9.944E+002 


I 
2020 l. 551E+006 7.175E-002 9.747E+002 
2021 l. 551E+006 7.033E-002 9.554E+002 
2022 l.551E+006 6.893E-002 9.364E+002 
2023 l. 551E+006 6.757E-002 9.179E+002 


I 2024 l. 551E+006 6.623E-002 8.997E+002 
2025 l. 551E+006 6.492E-002 8.819E+002 
2026 l.551E+006 6.363E-002 8.644E+002 


I 
2027 l. 551E+006 6.237E-002 8.473E+002 







I 
2028 l.551E+006 6. ll4E-002 8.306E+002 


I 2029 l.551E+006 5.993E-002 8.l41E+002 
2030 l.551E+006 5.874E-002 7.980E+002 
2031 1. 551E+006 S.758E-002 7.822E+002 


I 
2032 1. 551E+006 5.644E-002 7.667E+002 
2033 l.551E+006 5.532E-002 7.515E+002 
2034 l.551E+006 5.422E-002 7.366E+002 
2035 l.551E+006 5.315E-002 7.220E+002 


I 2036 1. 551E+006 5.210E-002 7. 077E+002 
2037 l. 551E+006 5.107E-002 6.937E+002 
2038 l.551E+006 5.006E-002 6.800E+002 


I 
2039 l.551E+006 4.906E-002 6.665E+002 
2040 1. 551E+006 4.809E-002 6.533E+002 


Selected Air Toxic: 1,1-Dichloroethylene 


I ----------------------=---------=-Year Refuse In Place (Mg) (Mg/yr) (Cubic Ft/yr) 


--------------------------------=---------
I 


1971 7.754E+004 4.622E-004 4.048E+OOO 
1972 l.551E+OOS 9.152E-004 8.016E+OOO 
1973 2.326E+005 l.359E-003 l.190E+001 
1974 3.102E+005 1. 794E-003 l. 572E+001 


I 1975 3. 877E+005 2.221E-003 l.94SE+001 
1976 4.652E+005 2.639E-003 2.312E+001 
1977 5.428E+005 3.049E-003 2.671E+001 


I 1978 6.203E+005 3.451E-003 3.023E+001 
1979 6.978E+005 3.845E-003 3.367E+001 
1980 7.754E+005 4.231E-003 3.706E+001 
1981 8.529E+005 4.609E-003 4.037E+001 


I 1982 9.305E+005 4.980E-003 4.362E+001 
1983 l.008E+006 5.344E-003 4.680E+001 
1984 l.086E+006 5.700E-003 4. 992E+001 


I 1985 l.163E+006 6.049E-003 5.298E+001 
19136 l.241E+006 6.392E-003 5.598E+001 
1987 l. 318E+006 6.727E-003 5.892E+001 


I 
1988 l.396E+006 7.056E-003 6.180E+001 
1989 1. 4 73E+006 7.379E-003 6.463E+001 
1990 l.551E+006 7.695E-003 6.739E+001 
1991 l.551E+006 7.542E-003 6. 606E+001 


I 1992 l. 551E+006 7.393E-003 6.475E+001 
1993 1. 551E+006 7.247E-003 6.347E+001 
1994 1. 551E+006 7.103E-003 6. 221E+001 


I 
1995 l. 551E+006 6.962E-003 6.098E+001 
1996 l. 551E+006 6.825E-003 5. 977E+001 
1997 l. 551E+006 6.689E-003 5.859E+001 
1998 l. 551E+006 6.557E-003 5.743E+001 


I 1999 1. 551E+006 6.427E-003 5.629E+001 
2000 1. 551E+006 6.300E-003 5.518E+001 
2001 l.551E+006 6.175E-003 5.409E+001 


I 
2002 l.551E+006 6.053E-003 5.301E+001 
2003 1. 551E+006 5.933E-003 5.196E+001 
2004 1. 551E+006 5.816E-003 5.094E+001 
2005 l.551E+006 5.700E-003 4.993E+001 


I 2006 l.551E+006 5.588E-003 4.894E+001 
2007 1.551E+006 5.477E-003 4.797E+001 
2008 1.551E+006 5.368E-003 4.702E+001 


I 2009 1.551E+006 5.262E-003 4.609E+001 
2010 1. 551E+006 5.158E-003 4.518E+001 
2011 1.551E+006 5.056E-003 4.428E+001 


I 
2012 1.551E+006 4.956E-003 4.340E+001 







-------------------
Freeway Landfill Human Health Risk Assessment Prepared by: CSHIMCW I --
Lan~!iU Gas Dispersion Modeling Results Date: 3!919~_-f -


Checked by: ~- GS-I 
---·-·· ··--· 


Date: 3/9193 
. 


--·-·-· --· ! 
!_l!eut Information: . ---·-··-- ! --


! Surface Area of Fill: 610000 sauare meters -- -·-··-··-·( 


-----·-------- ------ ----------·- --·-···-··-- ·-· . 


-· - ---------1--------- - --· ------·;· ··-----·----·------------
Biahest Nomialized ca,oentratioos 


---··· .. -----·- ----t-- ------
Highest Annual Average - Read Directly fran ISCLT2 Printout -------· ·-------· 


(Based on O. 001 q/m2./s Emissicn Rate) 
------- -----


. -----
Results bv Year of Meteorolooica/ Data H/qhest 


Case 1982 1983 1984 1985 1986 Year 


On-Site (Worker) 8738.1 02 8495.305 8134.717 9172.209 8951.572 9172.209· 


Off-Site 7604.310 6571.576 6549.360 9047.286 6869. 797 9047.286 
Resident 763.939 717.241 810.174 633.080 917.128 917.128 


. 


IANlll!"ILL 2 Model RO: Emission Rates 


NMOC concentration in landfill gas is 8000 nnmdv exoressed as hexane with MW of: 86.18 
Equivalent mass/Volume cone. is: 28176621.6 ua/m3 ua/m3 = loom)40.87(MW)l 


Emission Rate Emission Rate Peak Year Hiohest 25-vr Hiqhest 30-vr 
Year (Mq/yr) lols) lols) Avg. lols) Avg. lols) 


1971 2.22E+01 0.70427448 11.7262811 9.43125317 9.54697277 
1972 4.40E+01 1.39459665 9.24809741 9.54570438 
1973 6.53E+01 2.07128361 9.5825723 9.52424742 
1974 8.62E+01 2. 73433536 9. 70268899 
1975 1.07E+02 3.3834348 9. 79223744 9.54697277 
1976 1.27E+02 4.02080162 9.85185185 
1977 1.47E+02 4.64548453 9.88216641 
1978 1.66E+02 5.25748351 9.88368848 
1979 1.85E+02 5.85996956 9.85705226 
1980 2.03E+02 6.44660071 
1981 2.22E+02 7.02371892 9.88368848 
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-------------------
1982 2.39E+02 7.58815322 


·- -·--
1983 2.57E+02 8.14307458 -· ------ ---·--
1984 2.74E+02 8.68531202 -·------- -----
1985 2.91 E+02 9.21803653 ----- f---- - ·----
1986 3.07E+02 9.73807712 ---.. -----
1987 3.23E+02 10.2517757 - . --·- -----·-. 
1988 3.39E+02 10. 7527905 ------·--·- - ------- --··-·---------
1989 3.55E+02 11.2442922 -·-··------·--------- - ---------------· --f--····-------
1990 3.70E+02 11.7262811 ! ____ -- --- ·--- I ------------------ --------- ··--·-- - -,------- ------
1991 3.62E+02 11.4916286 ' ' -. --- i----- --------- -------------- ------·-----:----·-·--··-·· - -····- ------·-- ··-----·--- ~------
1992 3.55E+02 11.2664891 ---- ·---- -1-- - - ! __________ 


···-·· ---------··· .. -- ·f----·------- --- --- ---- - ---·-- - - -· ----------
1993 3.48E+02 11.0413496 I 


-------------1- ------- ' --·-·· ... -------··----- -- ·---·- ----··- ---·, ··--·-· -----· ------·-
1994 3.41 E+02 10.822552 ---------!-- ------ --- ·--··---------- - -·----··· -- ----· --- -- ·-- -- f-·-·· -·---- -·------
1995 3.35E+02 10.6100964 ' ' - --------- -· --- ·----· ----·----- - -·- ·----·· -···-- - ·-··- .. --------- - ---- - - ----- t-· ----··--····-


1996 3.28E+02 10.4008118 -- --·------- ----------f-------- ------- ------
1997 3.22E+02 10.1946981 
1998 3.15E+02 9.99175545 


~ 


1999 3.09E+02 9.79515474 -----·· 
2000 3.03E+02 9.59855403 


2.97E+02 
-~ -


2001 9.40829528 -----~-- f----· 
2002 2.91E+02 9.22437849 -
2003 2.85E+02 9.04046169 
2004 2.80E+02 8.86288686 
2005 2.74E+02 8.68531202 
2006 2.69E+02 8.51407915 
2007 2.63E+02 8.34601725 
2008 2.58E+02 8.18112633 
2009 2.53E+02 8.01940639 
2010 2.48E+02 7.86085743 
2011 2.43E+02 7. 70547945 -
2012 2.38E+02 7.55010147 
2013 2.33E+02 7.40106545 
2014 2.29E+02 7 .25520041 
2015 2.24E+02 7 .11250634 
2016 2.20E+02 6.96981228 
2017 2.16E+02 6.83346017 
2018 2.11 E+02 6.69710807 
2019 2.07E+02 6.56392694 
2020 2.03E+02 6.43391679 
2021 1.99E+02 6.30707763 
2022 1.95E+02 6.18340944 


Page 2 







-------------------
2023 1.91 E+02 6.05974125 ··-----· ----------------1-------+-----,--- ------ -----·--+--·---+------- ------------t--------1 
2024 1.87E+02 5.93924404 ··-·--····-c..=..cc..c.. ___ -l---'-'-=-'-''-'-==-+-''-=-=-='-'-'.c...c.il--·---·------·--r-----+-----+---------+------1 
2025 1.84E+02 5.82191781 -----···--·--·---------•·-----+-----+-----·- -·--·----+-------+-----t-------t------1 
2026 1.80E+02 5.70776256 ----·-------·--·--+------+-----<-----·· ------·-
2027 1.76E+02 5.59360731 ·--------.,-----------·-----1------+-----1------t------+-------+------+----- --j--------1 
2028 1.73E+02 5.48262303 ---··----· -----------1-~~~~-~~~-,---------- -·-- ------ --r- ---------+-----f..- ----·-1-------1 
2029 1.70E+02 5.37480974 ... ··--·---------· --·---· ------------·-l-------··----1-----.......l -


:==~:.:::{~_1=~- : :::::~; _:_:_~ __ ::_:_c~c_;_~-~j----- :=== :-:::-:::::::::::.::_ =-- -- -· _ ------ f--=---- _ ---------
2032 1.60E+02 5.0608828 I · -··· .. . -- ·-··- .. -- -------+----.......,1---··-··--· - ·---- -----· -··--···-- ---·-·---·r-· ·---- ---!-·-------


-· . -~%}}- - --:--:-;-:-:-~-;-•·-:-:~-:-~-:-:-;--~~-- -· -··--···-- ---··- -·- ·-·.---· ......... ··-·- --·--------j ······-----· - --i--·--·--·--
. ·---··---·----- ---- -----·····----~ - - -· ~---------·-- -- --------·-


2035 1.50E+02 4.76598174 -----------·---------t---'-'~~~+-'---'~~___,t--,------------------- --------· -----fa---·------·---··--··---·---·---·-·----
2036 1.47E+02 4.67402334 
2037 
2038 
2039 
2040 


-·-----+-----+---- ·-------------· ·--. - --------- ·----- ------- - -- ------- ----- ------
1 .44E+02 4.57889396 ----+~-'-'~-"---l--'-'-'~.C..C.C..C..C+------1----·--··- -------- ·--- - ------- ----·--·--··-···-- ·-·-·--
1.42E+02 4.49010654 
1.39E+02 4.40131913 
1.36E+02 4.31253171 
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-------------------
rndividua1 carcln....,.., · c voe Emisson Rates and Predicted l\ubi.ent ca,a,r,trations ----·--·· -----


---·-·· ··--·· 
Concentratio~_nc~tration Ratio of voe Peak-Year 25-Year I 30-Year ------··--··---···· 
in Landfill Gas in Landliff Gas oNMOCconc. Emssion Rate Emssion Rate Emssion Rate ·-·--·-· 


_____ Come_ound CAS# MN -1EP_md'!}__ __ _ {'!_g_l_m3) in Landfill Gas {glm2/s) {glm2/s) (glm2!s) 


--------··--- ·--· 
Acetone 67-64-1 58.08 3.55 8426.74008 2.99E-04 5.75E-09 4.85E-09 4.68E-09 ----------
Rem.enc __ ,__, __________ 71-43-2 78.12 1. 21 3863.24492 1.37E-04 2.64E-09 2.22E-09 2.15E-09 --- ····- --------
Carhon Tetrachloride 56-23-5 153.81 0.001 6.2862147 2.23E-07 4.29E-12 3.61E-12 3.49E-12 ------------- -·-1-- ------~-


Chlorohcnzcnc 1 08-90- 7 112.56 2.0_17 .... : 9278.85996 3.29E-04 6.33E-09 _ s.m.o,~ s. m o, ------- ---
Chl11roc1hanc 75-00-3 64.52 2.03 i 5352.97277 1.90E-04 3.65E-09 3.08E-09 2.97E-09 - ..... --·-······-- ·--· ·- ---·-- - . ---- .. ·--f------------ ------------ -------- --------· ------
Chloromcth:mc 74-87-3 50.49 1.38 ___ j_g847.66629 1.0lE-04 1.94E-09 1.64E-09 1.58E-09 -··- .. ·-·------·---·---·----1- ----· - . . -----
Chlorofonn 67-66-3 11 9.38 -~£..!.:3. ·--1 1567.64217 5.56E-05 1.07E-09 9.0lE-10 8.71E-10 ·--------···---·--··--·· -


-- 7.25E-05 . 1.17E-O~ 1.13E-09 1,2-Dibromocthanc 1 06-93-4 187.8 0.266 I 2041.65268 1.39E-09 ·-------------
2.31 ___ =.:1-13879.17 m-Dichlorobenzcnc 541-73-1 147.01 4.93E-04 9.47E-09 7.98E-09 7. 71 E-09 --·-


1,1-Dichlorocthanc 75.34.3 98.96 1.27 ' 5136.5089 1.82E-04 3.50E-09 2.95E-09 2.85E-09 
1,2-Dichloroclhane 107-6-2 98.96 0.22 889. 788944 3.16E-05 6.07E-10 5.12E-10 4.94E-10 . 


1,1-Dichlorocth~lcne 75-34-4 96.94 0.069 273.373708 9.70E-06 1.87E-10 1.57E-10 1.52E-10 
cis-1,2 Dichlorotheylcnc 156-59-2 96.94 9.46 37479.9316 1.33E-03 2.56E-08 2.16E-08 2.08E-08 
trans-1,2 Dichlorolhevlenc 156-60-5 96.94 0.2 792.38756 2.81 E-05 5.41E-10 4.56E-10 4.40E-10 
1,2 Dichloroorooanc 78-87-5 112.99 0.12 554.148156 1.97E-05 3.78E-10 3.19E-10 3.08E-10 
Ethvl Rem.enc 1 00-41 ·4 106.17 10.18 44172. 7292 1.57E-03 3.01 E-08 2.54E-08 2.45E-08 
Mcthvl Ethvl Ketone 78-93-3 72.11 6.97 20541 .5358 7.29E-04 1.40E-08 1.18E-08 1.14E-08 
Mc1hvl lsobu1vl Kelonc 108-10-1 98.15 1.38 5535. 71889 1.96E-04 3.78E-09 3.18E-09 3.07E-09 
Me1hvl Mcrcaotan 74-93-1 48.11 27.8 54661.9085 1.94E-03 3.73E-08 3.14E-08 3.04E-08 
Methv Jene Chloride 75-9-2 84.93 13.68 47484.4989 1.69E-03 3.24E-08 2.73E-08 2.64E-08 
Tetrachloroelhvlene 127-18-4 165.83 1.33 9014.03789 3.20E-04 6.15E-09 5.18E-09 5.01 E-09 
Toluene 1 08-88-3 92.14 29.04 109357.723 3.88E-03 7.46E-08 6.29E-08 6.07E-08 
!01al X~lcncs 1330-20-7 106.17 21.77 94463.6852 3.35E-03 6.44E-08 5.43E-08 5.25E-08 
1,1, I-Trichloroelhane 71-55-6 130.7 1.03 5501.96027 1.95E-04 3.75E-09 3.16E-09 3.06E-09 
Trichlorocthvlene 71-01-6 131.39 3.82 20513.0535 7.28E-04 1.40E-08 1.18E-08 1.14E-08 
Vinvl Chloride 75-1-4 62.5 5.37 13716.9937 4.87E-04 9.36E-09 7.89E-09 7.62E-09 
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--------------------
---------- .. 


Peak-Year Predicted Ambient Concentration Lona-Term Predicted Ambient Concentration 
(ug/m3) _ _fug!m3) 


r ·----
--·------- ____ I ·-· 
·----Compound . On-Site Off-Site Residence On-Site (25) OIi-Site (25! Residence (30 


--·· .. ·-
Acetone 5.27E-D2 5.20E-02 5.27E-D3 4.44E-02 4.38E-02 4.29E-03. ----------· 


1.97E-o3r Benzene 2.42E-D2 2.38E-02 2.42E-D3 2.04E-02 2.01 E-02 ------ I"' 
Carbon Tetrachloride 3.93E-D5 3.l)SE-05 3.93E-D6 3.32E-05 3.27E-05 3.20E-06.j -----·-·-----· •. --· . ---


____ ,, 
Chlorohcnzcnc 5.81 E-02 5.73E-02 5.81 E-03 4.89E-02 4.83E-02 4.73E-03, ·---·- ----- ----------- ·------· .. 
Chlon,c1hanc 3.35E-D2 3.30E-02 3.35E-D3 2.82E-02 2.78E-02 2.73E-03i 
···---··- I--·-


1.45E-03i 
.... _______ -·------ ·- . 


Chloromcthanc 1. 78E-D2 1.76E-02 1. 78E-D3 1.SOE-02 1.48E-02 -·--·----------- -------····--- ··---·---- --······ -----···· ---·-----~------·, ··- -- - ---··--- -------- ---
Chlorofunn 9.81E-D3 9.68E·03 9.81E-D4 8.27E-03 8.16E-03 7.99E-04[ ________ --------- ..• --------
1,2-Dibromocthanc --· 1.28E-D2 1.26E-02 1.28E-D3 1.0SE-02 1.0SE-02 1.04E-03 - ---------- . .. -- .. 
m-Dichlorohcnzcnc 8.69E-D2 8.57E-02 8.68E-D3 7.32E-02 7.22E·02 7.07E-03 - -----
1,1-Dichloroclhane _ 3.21 E-02 3.17E-02 3.21 E-03 2.71E-02 2.67E-02 2.62E-03 ---
1,2-Dichlorocthane 5.57E-D3 5.49E-03 5.57E-D4 4.69E-03 4.63E-03 4.53E-04 
1,1-Dichloroclhvlcne 1.71E-D3 1.69E-03 1.71 E-04 1.44E-03 1.42E-03 1.39E-04 
cis-1,2 Dichlorothevlcnc 2.35E-D1 2.31 E-01 2.35E-D2 1.98E·01 1.95E-01 1.91E-02 
trans-1,2 Dichlorolhcylcnc 4.96E-D3 4.89E-03 4.96E-D4 4.1 BE-03 4.12E-03 4.04E-04 
1,2 Dichloroorooane 3.47E-D3 3.42E-03 3.47E-04 2.92E-03 2.88E-03 2.82E-04 
Ethyl Benzene 2. 76E-01 2.73E-01 2.76E-02 2.33E-01 2.30E-01 2.25E-02 
Methrl Elhrl Ketone 1.29E-01 1.27E-01 1.29E-02 1.0BE-01 1.07E-01 1.0SE-02 
Mcth~I lsobutrl Ketone 3.46E-02 3.42E·02 3.46E-03 2.92E·02 2.88E·02 2.82E-03 
Methyl MercapLan 3.42E-01 3.37E-01 3.42E-02 2.SBE-01 2.84E-01 2.78E-02 
Mclhvlcnc Chloride 2.97E-01 2.93E-01 2.97E-02 2.SOE-01 2.47E-01 2.42E-02 
Tetrachlorocthvlenc 5.64E-02 5.56E·02 5.64E-03 4.75E-02 4.69E-02 4.59E-03 
Toluene 6.84E-01 6.75E-01 6.84E-02 5.77E-01 5.69E-01 5.57E-02 
Total Xvlenes 5.91 E-01 5.83E-01 5.91 E-02 4.98E-01 4.91 E-01 4.81 E-02 
1,1, l-Trichloroelhane 3.44E-D2 3.40E-02 3.44E-03 2.90E-02 2.86E-02 2.SOE-03 
Trichlorocthvlene 1.28E-01 1.27E-01 1.28E-02 1.0SE-01 1.07E-01 1.04E-02 
Vinyl Chloride 8.58E-02 8.47E-02 8.58E-03 7.23E-02 7.14E-02 6.99E-03 
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Freeway Scale House 


Freewav Landfill Human Health Risk Assessment 
Landfill Gas Comoound Concentrations In the Scale House 


Methane Cone. In Scale House: 12500 oomdv 
Methane Cone. in Landfill Gas: 460400 oomdv 
Dilution Ratio: 0.0271503 


Concentration Concentration 
in Landfill Gas in Scale House 


Com,,,,und roomdv) foomdvl 


1-Butanol 100 2.72E+OO 
Acetone 3.6 9.77E-02 
ACTV!Onittile 0.32 8.69E-03 
Benzene 1.2 3.26E-02 
Butane 3.68 9.99E-02 
Carbon Tettachloride 0.001 2.72E-05 
Chlorobenzene 2 5.43E-02 
Chlorodifluoromethane 1.35 3.67E-02 
Chloroethane 2.03 5.51 E-02 
Chlorofonn 0.3 8.15E-03 
1,2-Dibromoethane 0.3 8.15E-03 
1,2-Dichloroethane 1.27 3.45E-02 
1,2-Dichloroethene 6.33 1.72E-01 
Dichlorodifluoromethane 43.99 1.19E+OO 
l, I-Dich!oroethane 3.51 9.53E-02 
I, 1-Dichloroethene 0.07 1.90E-03 
Dichl<;>rofluoromethane 1.2 3.26E-02 
Dichlorotetrafluoroethane 1.1 2.99E-02 
1,2-Dichloronmnane 0.12 3.26E-03 
1,2-Dimethvl Benzene 588 1.60E+01 
Ethane 252.63 6.86E+OO 
Ethanol 157 4.26E+OO 
Ethvl Acetate 20 5.43E-01 
Ethvl Mercaotan 11.93 3.24E-01 
Ethvlbenzene 10.2 2.77E-01 
Hexane 5.33 1.45E-01 
Hvdro~en Sulfide 252.97 6.87E+OO 
Limonene 470 1.28E+01 
Methvl Isobutvl Ketone 1.38 3.75E-02 
Methvl Mercaptan 1.55 4.21 E-02 
4-Methvl 2-Pentanone 89 2.42E+OO 
Methvl Ethvl Ketone 7 1.90E-01 
Methvlcvclohexane 99.7 2.71 E+OO 
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Nonane 


Octane 
Pentane 


Prooane 
Prooene 


t-Butvl Mercaotan 
l, 1,2,2-Tetrachloroethane 
Tetrachloroethene 


Tetrahvdrofuran 
Toluene 
Total Xylene Isomers 


1,1,1-Trichloroethane 
Trichloroethene 


Trichlorofluoromethane 


Vinyl Chloride 


Xvlene 


Freeway Scale House 


167 4.53E+OO 
152 4.13E+OO 
5.64 1.53E-01 


13.59 3.69E·01 
36 9.77E-01 


0.64 1.74E-02 
0.1 2.72E-03 
2.7 7.33E-02 
30 8.15E-01 
29 7.87E-01 


21.8 5.92E-01 
0.84 2.28E-02 
3.8 1.03E-01 


0.99 2.69E-02 
5.4 1.47E-01 


333.85 9.06E+OO 
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APPENDIXC 


ECOLOGICAL RISK ASSESSMENT BACKUP DATA 
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The 95 percent upper confidence level (UCL) provides a conservative estimate of the 


average (mean) concentration. U.S. EPA (1992) defines the UCL as a mean value that, when 


calculated repeatedly for randomly drawn subsets of size data, equals or exceeds the true 


me.::::t 95 percent of the time. U.S. EPA (1992) cautions that this should not be confused with 


a 95th percentile of site concentration data. The 95 percent UCL is used because it accounts 


for uncertainties due to limited sampling data at Superfund sites and because it is not 


possible to know the true mean. As sampling data increases, uncertainties decrease, the 


UCL moves closer to the true mean, and exposure evaluations using either the mean or the 


UCL produce similar results. 


The 95 percent UCL is calculated by the following equation: 


UCL= x + t(s/nl/2) 


where 


UCL = upper confidence limit 


X = mean of the untransformed data 


s = standard deviation of the untransformed data 


t = Student-t statistic . 


n = number of samples. 


Tables C-1, C-2, and C-3, which follow, present the data for groundwater, surface water, and 


leachate, respectively, used for calculating the UCL by the method described above. The 


data used is the sampling data for groundwater, surface water, and leachate provided to 


CDM by MPCA. The data sources are the same as those listed in Tables 2.1-1, 2.1-2, 2.1-3, and 


2.1-7. When a non-detect was reported, one-half the detection limit was used to for the 


purposes of calculating the arithmetic average. Values for Student's t-statistic were taken 


from Introduction to the Practice of Statistics. 1989. D.S. Moore and G.P. McCabe. W.H. 


Freeman and Company, NY. 839 pp. 







-------------------
Table C-1 


GROUNDWATER DATA· SAMPLE IDENTIFICATION 


PARAMETER us Sall WT-6 WT-9 WT-to J·U WT-13 WT-11B J-14 WT-14 WT-UB US Sall WT-6 WT-9 WT-to 


METALSCµglll 


Aluminum ND(250) ND(250) ND(250) ND(250) ND(250) ND(250) ND(250) ND(250) ND(250) ND(250) ND(250) 290 ND(250) ND(250) 


Anenk ND(2.D) 252 ND(2.D) ND(l.0) ND(2.D) ND(2.D) ND(l.0) ND(2.D) ND(2.D) ND(2.D) ND(2.D) 9.8 ND(2.0) 2.4 


Barium 100 180 ND(IOO) 390 ND(IOO) ND(tOO) 380 ND(tOO) 350 600 300 380 ND(IOO) 420 


Beiylllum 


Cadmium 0.14 0.12 0.1 ND(0.1) ND(0.1) 0.12 ND(0.1) ND(0.1) ND(O.I) ND(D.1) 0.2 ND(0.1) ND(0.1) ND(0.1) 


Quomlum ND(l.0) ND(J.0) ND(J.O) ND(I.O) ND(I.O) ND(I.O) ND(I.O) ND(I.O) ND(I.O) ND(I.O) 1.3 ND(J.0) ND(J.0) ND(I.O) 


Copper 24 8 1.7 ND(20) ND(20) ND(20) ND(20) ND(20) 16.9 ND(20) 


Iron 580 16,600 5 5,D20 5 21 410 350 190 6 810 280 40 1880 


Lud ND(J.0) ND(J.0) ND(J.0) ND(I.O) ND(I.O) ND(I.O) ND(I.O) ND(l.0) ND(J.0) ND(2.0) 2.4 ND(I.O) ND(l.0) ND(I.O) 


Nickel ND(40) 100 ND(40) ND(40) ND(40) ND(40) ND(40) ND(40) ND(40) ND(40) ND(40) 80 ND(40) ND(40) 


Selenium ND(2.D) ND(l.O) ND(l.O) ND(l.0) ND(2.D) ND(2.D) ND(l.O) ND(l.O) ND(2.D) ND(2.0) ND(I.D) ND(I.O) ND(J.0) 1.48 


Silver ND(IO) ND(IO) ND(IO) ND(IO) ND(JO) ND(IO) ND(IO) ND(IO) ND(IO) ND(IO) ND(IO) ND(IO) ND(IO) ND(IO) 


Thallium 


Zinc 140 20 ND(IO) 10 ND(IO) ND(IO) ND(IO) ND(IO) 10 ID 350 10 ND(ID) ND(JO) 


VOi.A TILES CµglLl 


Dlchlorodlfluoromethane ND(2.D) ND(2.D) ND(2.D) ND(l.0) ND(2.D) ND(2.D) ND(2.D) ND(l.0) ND(2.D) ND(2.0) ND(l.0) 2.9 ND(2.0) ND(2.0) 


1, l·Dlchlorocthane ND(0.2) ND(0.2) ND(0.2) ND(0.2) ND(D.2) ND(0.2) ND(0.2) ND(0.2) ND(0.2) ND(0.2) ND(0.2) ND(0.2) ND(0.2) ND(0.2) 


d•l.2-Dlchloroethylene ND(0.8) ND(0.8) ND(0.8) ND(0.8) ND(0.8) ND(0.8) ND(0.8) ND(0.8) 1.7 ND(0.8) ND(0.8) I ND(0.8) ND(0.8) 


tnn .. t, 2-Dlchloroethylene ND(0.3) ND(0.3) ND(0.3) ND(0.3) ND(0.3) ND(0.3) ND(0.3) ND(0.3) ND(0.3) ND(0.3) ND(0.3) ND(0.3) ND(0.3) ND(0.3) 


Ethylethu ND(l.6) 4.5 ND(l.6) ND(l.6) ND(l.6) ND(l.6) ND(J.6) ND(J.6) 2.4 8.1 ND(J.6) 7.5 ND(l.6) ND(l.6) 


Telnhydrofuran ND(6.0) ND(6.0) ND(6.0) ND(6.0) ND(6.0) ND(6.0) ND(6.0) 20.4 19.8 19.8 ND(6.0) ND(6.0) ND(6.0) ND(6.0) 


1,1,2·.Yrldtloroethylene ND(0.4) ND(0.4) ND(0.4) ND(0.4) ND(0.4) ND(0.4) ND(0.4) ND(0.4) I ND(0.4) ND(0.4) ND(0.4) ND(0.4) 
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Table C-1 


GROUNDWATER DATA SAMPLE IDENTIFICATION 


PARAMETER J-13 Wf-13 Wf-11B J·H Wf-H Wf-UB us Salt Wf-6 Wf-9 wr-10 wr.u Wf•H Wf-6 


METALS (jlg/L) 


Aluminum ND(250) ND(250J ND(2SO) ND(250) ND(250) ND(250) 33.7 


Anenk ND('2.0) ND('2.0) ND('2.0) ND('2.0) ND('2.0) ND('2.0) 15.1 


Barium ND(lOO) 210 320 ND(lOOJ 4811 470 266 


Be,ylllum 


Cadmium ND(O.l) 0.1 ND(0.1) ND(0.1) ND(0.1) ND(0.1) 0.1 


Chromium ND(l.O) ND(l.O) ND(l.O) ND(l.0) ND(l.O) ND(l.O) ND(l.O) 


Copper ND(4.0) 


l,on 60 40 450 8 28 19 33400 


Lead ND(l.OJ ND(t.O) ND(l.O) ND(l.O) UM ND(l.O) ND(l.O) 


Nickel ND(40) ND(40) ND(40) ND(40) ND(40) ND(40) 41.3 


s~lmlum ND(l.0) 1.93 ND(l.O) ND(l.O) ND(l.O) ND(l.O) N0(3.0) 


Silver ND(lO) ND(IO) ND(lO) ND(lOJ ND(lO) ND(lO) ND(0.21 


Thalllum 


Zinc ND(lO) ND(lO) ND(lO) ND(lO) ND(lO) ND(lO) 20 


VOI.ATILES(µg/U 


Dlchlorodlfluoromethane ND('2.0) ND('2.0) ND('2.0) ND('2.0) ND(2.0) ND(2.0) ND(2.0) ND(2.0) ND(2.0) ND(2.0) ND(2.0) 1 ND(2.0) 


1, l•Dkhloroelhane ND(0.2) ND(0.2) ND(0.2) ND(0.2) 0.4 ND(0.2) ND(0.2) ND(0.2) ND(0.2) ND(0.2) ND(0.2) ND(0.2) ND(0.2) 


ru-1,2-Dlchloroeihylene ND(0.8) ND(0.8) ND(0.8) ND(0.8) 4.2 1.1 ND(0.8) ND(0.8) ND(0.8) ND(0.8) ND(0.8) 1 ND(0.8) 


trant-1, 2·Dlchloroethylene ND(0.3) ND(0.3) ND(0.3) ND(0.3) 0.6 ND(0.3) ND(0.3) ND(0.3) ND(0.3) ND(0.3) ND(0.3) ND(0.3) ND(0.3) 


Elhyl elher ND(l.6) ND(l.6) ND(l.6) ND(l.6) 6.3 4.7 ND(3.0) 1.1 ND(3.0) ND(3.0) 5.1 6.2 ND(3.0) 


Tetnhydrofwan ND(6.0) ND(6.0) ND(6.0) ND(6.0) ND(6.0) ND(6.0) ND(!S) ND(IS) ND(IS) ND(!S) ND(IS) ND(!S) ND(!S) 


1,1,2-Trlchloroelhylene ND(0.4) ND(0.4) ND(0.4) ND(0.4) 1.8 0.9 ND(0.4) ND(0.4) ND(0.4) ND(0.4) ND(0.4) ND(0.4) ND(0.4) 
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Table C-1 


GROUNDWATER DATA SAMPLE IDENfIFICATION 


PARAMETER WT-9 wr-10 J-13 WT-13 WT-11B J·H WT•H WT-UB WT-6 WT-9 WT-10 WT-11B WT0 l1B 
(Shallow) (Deep) 


METALS (µglL) 


Alumlnum 12.2 21.8 27.8 16.2 18.6 14.0 18.6 34.6 


Arlenlc ND(2.0) 3.1 ND(2.0) ND(2.0) ND(2.0) ND(2.0) ND(2.0) ND(2.0) 2 ND(t.0) ND(I.O) 2 I 


llulum 67.6 761 ND(2.0) 223 m 18.9 64.l SM 


Beryllium ND(0.2) ND(0.2) ND(0.2) ND(0.2) ND(0.2) 


Cadmium 03 1.6 03 0.1 0.1 ND(0.1) 05 05 4.5 03 0.2 0.2 ND(O.t) 


Ouomtum ND(t.O) ND(t.0) ND(t.0) ND(t.O) ND(J.O) ND(I.O) ND(t.O) ND(I.O) I ND(t.0) ND(I.O) ND(t.0) ND(t.0) 


Copper 1.8 ND(4.0) 1.6 15 3.6 ND(4.0) 45 2.1 5 ND(4.0) ND(4.0) ND(4.0) ND(4.0) 


Iron 3.8 3540 305 IC.O 310 80 12.6 28.3 
Lud ND(l.O) ND(t.0) ND(t.0) ND(l.O) ND(i.O) I.I ND(l.0) 1.1 ND(l.O) 2 ND(l.O) ND(l.O) 2 
Nlck<I ND(l.O) 6.1 13 1.8 4 ND(J.O) 22 205 6 ND(2.0) ND(2.0) ND(2.0) ND(2.0) 


Selenium ND(2.0) ND(3.0) ND(3.0) ND(3.0) ND(3.0) ND(3.0) ND(3.0) ND(3.0) ND(3.0) ND(3.0) 3 ND(3.0) ND(3.0) 


Silver ND(0.2) ND(0.2) ND(0.2) ND(0.2) ND(0.2) ND(0.2) ND(0.2) ND(0.2) 0.6 ND(0.2) 0.2 0.2 ND(0.2) 


Thalllum ND(3.0) 


Zinc ND(20) ND(20) ND(20) ND(20) ND(20) ND(20) ND(20) ND(20) 40 ND(lO) 10 140 130 


VOi.A TILES (µglL) 


DkhlorodUluoromedwle ND(2.0) ND(2.0) ND(2.0) ND(2.0) ND(2.0) 3.7 ND(2.0) ND(2.0) ND(l.5) ND(l.5) ND(l.5) ND(l.5) ND(l.S) 
1, l·Dlchlor0<than< ND(0.2) ND(0.2) ND(0.2) ND(0.2) ND(0.2) ND(0.2) ND(0.2) ND(0.2) ND(0.2) ND(0.2) ND(0.2) ND(0.2) ND(0.2) 
do-l,l·Dlchlor0<thyl<n< ND(0.8) ND(0.8) ND(0.8) ND(0.8) ND(0.8) 10 ND(0.8) ND(0.8) 0.4 ND(0.5) ND(0.5) ND(0.5) ND(0.5) 
tran .. 1, 2~Dkh1oroethylene ND(03) ND(03) ND(03) ND(03) ND(03) 1.8 ND(Q.3) ND(03) 0.4 ND(03) ND(03) ND(0.3) ND(03) 
Ethyl<thcr ND(3.0) ND(3.0) ND(3.0) ND(3.0) ND(3.0) 112 113 IQ.4 2.1 ND(03) ND(03) 1.1 ND(03) 
Tetnhydrofuran ND(lS) ND(lS) ND(IS) ND(lS) ND(IS) 26.2 293 ND(IS) ND(IS) ND(IS) ND(IS) ND(IS) ND(IS) 
l,U-Trkhlor0<thyl<n< ND(0.4) ND(0.4) ND(0.4) ND(0.4) ND(0.4) ND(0.4) 1.9 0.8 ND(l.O) ND(I.O) ND(l.0) ND(I.O) ND(l.O) 
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TableC-1 


GROUNDWATER DATA SAMPLE IDENTIFICATION 
Uppu 


PARAMETER WT·12B WT-128 WT-6 WT-9 WT-10 WT-11 WT-11 WT-128 WT-128 Degrees of Arithmetic Confidence 


(Shallow) (Deep) (Shallow) (Deep) (Shallow) (Deep) Freedom I Stadstlc Avenge Llnlt 


METALS (µgll.) 


Aluminum 28 1.701 99 118 


Arocnk ND(l.O) ND(l.O) 28 ND(I.0) 2 ND(l.O) ND(l.0) ND(I.0) ND(l.O) 42 1.664 2.9 4.f 


Buium 28 1.701 273 342 


Be,ylllum ND(0.2) ND(0.2) 1.2 ND(0.2) 1.6 ND(0.2) ND(0.2) 13 0.4 13 1.771 0.4 0.6 


Cadmium 0.2 0.2 6.1 0.2 ND(0.1) ND(0.1) ND(0.1) 0.1 0.2 42 1.664 0.4 0.7 


Chromium ND(l.O) ND(I.O) 9 ND(l.O) ND(l.O) 2 1 3 2 42 1.664 0.9 1.2 


Copper ND(4.0) ND(4.0) 50 ND(4.0) ND(4.0) ND(4.0) ND(4.0) 9 2 32 1.697 6.4 9.2 


Iron 28 1.701 2,220 4,365 


Lead 3 4 14 ND(l.O) ND(i.O) ND(I.O) ND(I.O) ND(I.0) ND(I.0) 42 1.664 I.I 1.7 


Nickel 9 8 100 ND(2.0) 2 4 ND(2.0) 16 12 42 1.664 18.8 24.6 


Selenium 19 3 ND(3.0) ND(3.0) ND(3.0) ND(3.0) ND(3.0) ND(3.0) ND(3.0) 42 1.664 1.9 2.6 


Silver ND(0.2) ND(0.2) ND(0.2) ND(0.2) 0.4 ND(0.2) ND(0.2) ND(o.2) ND(0.2) 42 1.664 2.4 3.0 


Thalllum 43 I 6.314 223 153 


Zinc 280 320 740 10 ND(IO) 50 30 210 190 42 1.664 66.9 102 


VOLATILES(jlg/L) 


DlchlorodlRuoromethane ND(I.5) ND(I.5) ND(I.5) ND(I.5) ND(I.5) ND(I.5) ND(I.5) ND(I.5) ND(I.5) 48 1.664 1.1 1.4 


1, 1-Dichlm~thane ND(0.2) ND(0.2) ND(0.2) ND(0.2) ND(0.2) ND(0.2) ND(0.2) ND(0.2) ND(0.2) 48 1.664 0.1 0.1 


cta,.t,2-Dichlorocthylene 1.5 0.9 0.6 ND(0.5) ND(0.5) 0.4 ND(o.5) 5.8 3.1 48 1.664 0.9 1.3 


tnn ... 1,2-Dichtoroethylene 1.5 0.9 0.6 ND(0.3) ND(o.3) 0.4 ND(0.3) 5.8 3.1 48 1.664 0.4 0.7 


Ethyhthu 13 6.9 3.5 ND(0.3) ND(0.3) 2.6 ND(0.3) 19 13 48 1.664 3.5 4.6 


Tetrahydn,furan ND(I5) ND(I5) ND(I5) ND(IS) ND(IS) ND(IS) ND(IS) 25 15 48 1.664 8.0 9.6 


1,1,2-Trlm J.,..thylene ND(I.0) ND(I.0) ND(l.0) ND(I.0) ND(I.O) ND(I.0) ND(I.0) 1.8 1.3 48 1.664 0.5 0.6 







-------------------
TableC-2 


SURFACE WATER DATA SAMPLE IDENTIFICATION 
Upper 


Degrees of Arithmetic Confidence 


PARAMETER SW-3 SW-3 Freedom t Statistic Average Limit 


METALS (µg/L) 


Aluminum 340 ND{250) 1 6.314 232.5 911.3 


Barium 900 300 1 6.314 600 2494.2 


Cadmium 0.19 ND(0.1) 1 6.314 0.1 0.6 


Ouomium 1.4 ND(1.0) 1 6.314 1.0 3.8 


Copper ND(12) 0 NA 6.0 NA 


Iron 19,800 1,380 1 6.314 10,590 68741.9 


Lead 3.4 2.2 1 6.314 2.8 6.6 


Selenium ND(2.0) ND{2.0) 


Silver ND(10) ND{lO) 


Zinc 60 30 1 6.314 45.0 139.7 


VOLATILES (µg/L) 


Acetone ND{l0.4) 13.4 1 6.314 9.3 35.2 


cis-1,2-Didtloroethylene 2.3 ND(0.8) 1 6.314 1.4 7.3 


trans-1, 2-Didtloroethylene ND(0.3) ND(0.3) 


Ethyl ether 2.5 ND(1.6) 1 6.314 1.7 7.0 







-------------------
Table C-2 


SURFACE WATER DATA SAMPLE IDENTIFICATION 
Upper 


Degrees of Arithmetic Confidence 


PARAMETER SW-6 SW-6 SW-6 SW-6 SW-6 SW-6 Freedom t Statistic Average Limit 


METALS (µg/L) 


Aluminum ND(250) ND(250) 43.3 2 2.92 98 190 


Barium ND(tOO) 300 184 2 2.92 178 423 


Cadmium ND(0.1) 0.79 0.1 ND(0.1) ND(0.1) 4 2.132 0.21 0.85 


Chromium ND(t.O) 1.2 ND(1.0) ND(1.0) ND(1.0) 4 2.132 0.6 1.3 


Copper 18.1 2.7 ND(4.0) ND(l.O) 3 2.353 5.8 22.0 


Iron 740 560 160 2 2.92 487 1069 


Lead 4 4.7 ND(l.O) ND(1.0) ND(t.O) 4 2.132 2.0 6.2 


Selenium 3.7 7.2 3.5 ND(3.0) ND(3.0) 4 2.132 3.5 8.0 


Silver ND(10) ND(lO) ND(0.2) 0.2 ND(l.O) 4 2.132 2.2 7.2 


Zinc 10 40 ND(20) ND(10) ND(10) 4 2.132 14 43 


VOLATILES (µg/L) 


Acetone ND(l0.4) ND(l0.4) ND(10.4) ND(10.4) ND(40) ND(40) 


cis-1,2-Dichloroethylene ND(0.8) ND(0.8) ND(0.8) ND(0.8) 0.5 1 5 0.52 0.99 


trans-1, 2-Dichloroethylene ND(0.3) ND(0.3) ND(0.3) ND(0.3) 0.3 ND(0.3) 5 0.18 0.30 


Ethyl ether ND(l.6) ND(1.6) ND(1.6) ND(1.6) 0.7 ND(0.3) 5 0.7 1.2 







- - -- ·- - - - - - - - - - - - - - - -
Table C-3 


LEACHATE DATA SAMPLE IDENTIFICATION Upper 


Seep Seep Seep Seep Degrees or Arithmetic Conftdence 


PARAMETER WT-6 Leachate WT-6 Leachate WT-6 Leachate WT-6 WT-6 Leachate WT-6 Freedom t Statistic Avtrage Umll 


METALS (l'g/L) 
Aluminum ND(250) ND(250) 290 ND(250) 32.2 33.7 s 2.015 Ul.8 199,1 


Arsenic 2S.2 3.44 9.8 7.32 2 28 4.9 IS.I 7 1.895 u.o 18.6 


Barium 180 500 380 500 361 266 s 2.015 365 469.0 


BeryWum ND(0.2) 1.2 ND(0.2) ND(0.2) 3 2.35] 0.5 1.0 


Cadmium 0.12 0.11 ND(O.l) ND(O.I) 4.5 6.1 0.1 0.1 7 1.895 1A 3,0 


Chromium ND(I.O) 10.8 ND(I.O) ND(l.O) I 9 3.3 ND(I.O) 7 1.895 3.3 6.1 


Copper ND(12) ND(12) 5 50 2 ND(l.O) s 2.015 U.5 27.7 


Iron 16,600 80 280 9,840 2300 33,400 5 2.015 10417 21093 


Lead ND(l.O) ND(l.O) ND(I.O) ND(!.O) ND(l.O) 14 ND(l.O) ND(l.O) 7 1.895 2.2 5.4 


Nickel 100 140 80 160 6 100 63.S 41.J 7 1.895 86.4 uo.1 


Silver ND(IO) ND(lO) ND(IO) 10 0.6 ND(0.2) ND(IO) ND(0.2) 7 1.895 5.1 6.8 


Thallium ND(]) 43 ND(3) ND(3) 3 2.353 11.9 36.3 


Zinc 20 10 10 20 40 740 ND(lO) 20 7 1.895 108.1 279.3 


VOLATILES (l'g/L) 
Acetone ND(I0.4) ND(I0.4) 20.6 ND(I0.4) ND(I0.4) ND(I0.4) ND(40) ND(40) ND(l0.4) ND(l0.4) 9 1.833 7,7 10.6 


Cblororbenzene ND(0.3) ND(0.3) ND(0.3) 0.9 ND(0.3) ND(0.3) ND(0.3) ND(!.O) ND(0.3) ND(0.3) 9 1.833 0.2 0.4 


Cbloroethane ND(2.0) ND(2.0) 2.1 ND(2.0) ND(2.0) ND(2.0) ND(l.O) ND(l.O) ND(2.0) 5.S 9 1.833 1.5 2.3 


Chlorometbane ND(2.0) ND(2.0) ND(2.0) ND(2.0) 4.2 ND(2.0) ND(l.O) ND(l.O) ND(2.0) ND(2.0) 9 1.833 1.2 1.8 


1, 4-Dlcblorobenzene ND(0.2) ND(0.2) ND(0.2) 1.2 ND(0.2) ND(0.2) ND(4.0) ND(4.0) ND(0.2) ND(0.2) 9 1.833 0.6 1.1 


DichlorodlDuoromelhane 3.8 ND(2.0) 2.9 ND(2.0) ND(2.0) ND(2.0) ND(l.5) ND(l.5) ND(2.0) ND(2.0) 9 1.833 1.5 2.1 


cb-1,2-Dlchloroethylene ND(0.8) ND(0.8) 1 ND(0.8) ND(0.8) ND(0.8) 0.4 0.6 ND(0.8) ND(0.8) 9 1.833 0.5 O.li 


trans-I, 2-Dlcbloroetbylene ND(0.3) ND(0.3) ND(0.3) ND(0.3) ND(0.3) ND(0.3) 0.4 0.6 ND(0.3) ND(0.3) 9 1.833 0.2 0.3 


Elhyldher 4.5 2.2 7.5 36.5 7.7 8.3 2.1 3.5 14.1 10.4 9 1.833 9.7 15.li 


Tetrabydroturan ND(6.0) ND(6.0) ND(6.0) ND(6.0) ND(6.0) 21.6 ND(6.0) ND(1S) 78.9 ND(1S) 9 1.833 U.5 26.4 
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'· • • )Ct~ber.23, 1989 


.. Russ Sorenson, President 
~ower Minnesota River WSD 
,550 York Avenue South, Suite 520 


Lnneapolis, Minnesota 55435 


)ear Mr. Sorenson: 


. ": BURNSVILLE AMPHITHEATRE 


·~ an October. 16, . 1989 meeting between the developer and his 
1gineering consultants,. Department .of Natural Resources (DNR), 


~ower Minnesota River Watershed District (LMRWSD) engineer, and the 
J.S. Geological Service (USGS) met to review the technical aspects 


: the proposed Burnsville Amphitheatre project. The following 
-•ents summ. arize. the results of that meeting and the DNR's 
99-tion on the project:· 


1. · · . The ·. technical analysis . of·. floodplain impacts, 
performed by JM :Montgomery, Inc. (referred to as 


·.713. MOD.2),·is technically accurate and correctly 
. completed. . The. impacts ' of the . amphitheatre 
construction on 100-year flood heights are .01 feet· 
or· less. The impact on flood velocities is also 
'minimal .. All the agency's staff.and professional 


· engineers· agree on this matter, · except the LMRWSD 
· engineer •. · 


· 2. •• (Mr~ Malkerson, LMRWSD >Attorney, . ;aised a question .•. ·.··· 
· .,:: over': the· i;,ossibility'·of ·a sillli.lar encroachment on 


the' opposing bank of the<river. and the potential 
'impacts'of such an· encroachment on flood heights. 


• 
The .. ,answer would be·.the ·,same··from our Department; 
measuring ·the .·.design . must··•· not. ·increase flood 
heights. . .The. flood. profiles in-· the. area are 
controlled, toa large extent, by'the I-35W bridge 
opening and upstream encroachments below the 100-


. year flood elevation on the opposing river bank 
should have similar results. 


AN EQUAL OPPORTUNITY EMPLOYER. 
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age Two "' 


• 


••• 


3. 


• • 
The amphitheatre project is located in the floodway 
portion of the 100-year floodplain. Under federal 
rules, state rules, and the City of Burnsville' s 


· ordinance, an open space use in the floodway is a 
permitted use. The amphitheatre is such an open 
space use and is therefore permitted in the 
floodway. 


4. The fill for the dikes is only allowed as a 
conditional use under the City' s ordinance, provided 
no increase in flood heights or velocities results 
from the filling. Since there is agreement that no 
stage or velocity increases will result, the dikes 
can be permitted to elevation 713.0. 


s. The City's ordinance .and state rules allow accessory 
structures to open space uses in the floodway as a 


· conditional use, provided they are flood-proofed in 
accordance with the State Building Code and cause 
no obstruction · to flood flows. The proposed 
structures for the amphitheatre also must meet these 
criteria. The City's ordinance will soon be 
modified to comply with revised Federal Emergency 
Management Agency (FEM.A) rules. These rules will 
require that any flood-proofed structures be 
authorized by variance to the local ordinance. FEM.A 
will review any variances after they've been issued 
by the local government, but does not have veto or 
certification authority. Our experience with FEM.A 


, staff over the years indicates that the amphitheatre 
proposal.is based·on a justified hardship and will 


·: be fa,vorably reviewed by FEM.A. 


The ·types of flood-proofed. structures which are 
allowed-in thefloodway are: 


• the amphitheatre stage & roof 
: electrical services·· 
: toilet structures 


·· • concession structures 
: seating 


These flood-proofed structures must assume failure 
of the dikes and design criteria for resulting 
hydrostatic and hydrodynamic loads. 
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1ge Three~·· ik 


• • 
An adininistrative office.structure in the floodway 
cannot be allowed and the developer is aware that 
the offices must be elevated above the 100-year 
flood elevation on fill outside the floodway. 


6. There may be · a need · to further stabilize the 
Minnesota River banks at the site by riprap or. other 
suitable measures. A DNR permit may be required 
for placement of any riprap below the ordinary high 
water level (OHWL); ·· 


7. The developer has stated that the proposed marina 
will not be developed at the present time; Separate 
review of any marina proposal will be required. 


:i conclusion, the Department finds that the project is consistent 
i :h federal, state, and local floodplain management controls. we 
i td, further, . that· the developer has thoroughly addressed the 
:!A!-atory concerns ··. of the Department by performing credible 
r-9,.es and analyses of impacts. . · · ~-· . . . . 


i: you have any'questions, please contact me. 


: ·1cerely, · 


(ffJL~·s..;u:; 
' ., 


, m L. Stine · -:- . 
egional Hydrologist __ 


: :losure 


C: Larry·samsta<i~ ftasc~Engineering 
Tom· .. Rasmussen,:.JM Montgomery, Inc • 


• 


. Bob· Obermeyer/ Barr Engineering · . 
John Shardlow·, ·'I)ahlgren-Shardlow-Uban 
John Gockel,- Encompass, Inc. 


lkr 


Bruce Malkerson; · Popham-Baik Attorneys. at ,.Law 
Terry Birman, ·. FEMA-Region V, Chicago 
Dave Leuthe, St; Paul Waters 
Jim Solstad, ·st. Paul Waters 


~ •··· ... 
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1: · Jiu/sol~~~d Jt1S ·. . 
··surface Water Section 


297.:.3s51 


MCGOWAN AMPHITHEATER 


1)~.T 2 01989 


· tEGION VI 
WATERS 


I reviewed Larry Samstad's modifications to J.M. 
Montgomery's (JMM) HEC-2 analysis of the proposed McGowan 
Amphitheater project. Primarily, Larry changed the right 
overbank Manning's "n" values back to their original 
value of 0.096. At Monday's meeting, everyone else 
agreed that JMM's use of 0.03 for "water over water" was. 
appropriate £or the. deep pit. area . (amphitheater site). 


Larry also revised.several of the ground points (GR 
cards). In cross sections 26 and 26.3, JMM assumed that 
the marina was included as part of the project. Larry 


•
revised cross section 26 (actually by lowering the GR 
points) to existing conditions and raised the Manning's 
'.'n" values .to 0.096. 


Larry also revised.cross sections 26.7 and 27 for unknown 
.. reasons.· ·However,· most of the GR points he changed were 
outside of the effective flow limits so his modification 
had little.impact on the computed .flood profile. 


In conclusion, JMM's HEC-2 model (713MOD2.DAT) is the 
better representation of the proposed amphitheater 
project.· The proposed project should have no impact on 


· .the ;·100-year flood •. 


••••• 
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November 1,.1989. 


FACSIMll.E TRANSMl'.SSION 


John Shardlow 
lgren, Shardlow & Uban, Inc. 
7irst Avenue North, Suite 210 
!apolis, Minnesota 55401 


RE: Minnesota statutes Chapter 473 


• John: 
. . . 


•


. · (612) 456-9539 
. imile (612) 456-9542 


You asked me tosu~plement my October 24, 1989, letter to 
'iss the additional factor that the "112 Watershed" is also a 


iar 473 Watershed Management Organization ("W.M.O."). A 112 
"9ied does not gain any additional authority to regulate the 


'ind development of larid by virtue of being a W.M.O. Minn. 
-~- § 473.877, subd~:,.J (C)'.provides that a W.M~O. has the same 
.hority to regulate the use and development-of.land.as a 112 


rshed, but that the authority can ·only be exercised under 
ain limited circumstances. Acopy:of the statute is _enclosed. 


The net result of ail this is that a ·112·watershed does not 
any additional power to regulate development of land in a 


,od plain by virtue of. also being a W.M.O •. Si11ce_ Burnsville has 
'1ood plain ordinance, .. the watershed flood plain rules, if any, 
, 'not applicable.··· · ·· · · · 


• 
:<:srn 


·.osure 


: Greg Konat 


:·'.:(·.·: 


<Very truly yours, 
. -.·., .. :/:. ~.\· 


Knutson 


Yankee Square Office Ill • Suite 202 • 3460 Washington Drive • Eagan, MN 55122 







, :..;.a I tJ · · ·' -.. - .. ,..,.wo ... u,01, '- .c.v,, 1J ,1.0· p1Vv1u.es ma~ tnese 
uq,s • on ,/ · · amendments apply In the counties of Anoka, 
--~f'j 858, f 121


0


, added ~e .tlon. ~~J,~~ota, Hennepin, .ey, Scott, and 


7/ Joint powers watershed management organization 
1udlvislon 1, . Authority. Any agreement under section 471.59 to jointly or coopera­
Y manage or plan for the management of surface water in a watershed delineated 


lnt to subdivision 2, as required by sections 473.875 to 473.883, may provide, in 
.,1n to other provisions authorized by section 471.59, for a joint board having: 
~he authority to prepare, adopt, and implement a plan for the watershed meeting the 
ements of section 473.878; 


.the authority to review and approve local water management plans as provided in 
n11 473.879; 


he authority of '1- watershed district under chapter 112 to regulate the use and 
lopment of land in the watershed when one or more of the following conditions exists: 
',1 local government unit exercising planning and zoning authority over the land 


'sections 366.10. to 366.19, 394.21 to 394.37, or 462.351 to 462.364, does not have a 
water management plan approved and adopted in accordance with the requirements 


·ction 473.879 or has not adopted the implementation program described in the plan; 
: 1pplication to the local government unit for a permit for the use and development of 


t ires an amendment to or variance from the adopted local water management 
'mplementation program of the local unit; (3} the local government unit has 


: ed the organization to require permits for .the use and development of land; 
uie authority of a watershed district under section 112:65 to accept the transfer of 


,age systems in the watershed, to repair, improve, and maintain the transferred 
, g-e systems, · and to construct all new drainage systems and improvements of 
i .. g drainage systems· in the watershed, _provided that projects may be carried out 
r the powers granted in chapter 112 or 473 and sections 106A.005 to 106A.811 and 


:oceedings of the board with respect to the systems must be in conformance with 
·. -tershed plan adopted under section 473.878; and 
other powers necessary to exercise the authority under clauses (a) to (c), including 


wer to enter into contracts for the performance of functions with governmental 
Jr persons.·· 


hd, ·. 2. ·. ·· .. Review of ~atershed boundaries.. Before commencing planning under sec­
'13.878, a :watershed management organization · established pursuant to section 


··d this section shall submit a map delineating the boundaries of the watershed to 
of water and soil resources for review and comment on the conformance of the 


· Lries with the requirements of sections 473.875 to 473.883 .. The board shall have 60 
_:,comment.··. · · ·· ·· · 


bd. 3. Jurisdiction over nonmembers. · A watershed management organization 
, shed by agreement pursuant to subdivision 1 may exercise the authority provided 
" agreement throughout the watershed delineated, including territory in statutory 
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• MEMORANDUM 


._... 
-~ ~;0~~,ILLE 
-~~ -----------------------~-
TO: 


FROM: 


DATE: 


SUBJECT: 


100 Civic Center Parkway • Burnsville, Minnesota 55337-3817 


· Greg Konat, City Manager · 


Judy Tschlimpei:', Director of Development 
R; Charles Ahl, City Engineer 


March 12, 1999 


Development Timeframe 


(612)89~ 


. . . . . 


During the past few weeks, our Planning, Inspections ~ Engineering staff and consultants have ·been 
working on identifying steps to allow an Amphitheater to be developed on the McGowan property at the 


M{innesota River. A group meeting of staff and consultants was held on Wednesday, March 10, 1999 to 
~dentify a schedule and issues that.remain unresolved, but with an overall goal of an Amphitheater opening of 


June 1, 2000. A number of these issues are being worked on by BRW on the transportation components and 
the studies on constructing Embassy Road. However, significant additional information is required from the 
Amphitheater developer. · · · · · · 


. Our staff and consultant group has identified the following cri.tical issu~ that need immediate actiori if the . 
goal of a partial opening in June 2000 is to be achieved: . 


• SubIIlittal ofdetirlled plans by AprillS, 1999 .· .... . . .. ..·. . . . . 
• A Final Closure; 'Agreement with the Minnesota Pollution Control Agency 
• Resolution of th1f pike/Levy sy~ with the various agencies . • ·. 


\,·: 


Our justification for considering. th~e items as critical relates to the timing ~f the review and the 'possibility 
Athat outside agenciC! control the '.'.destiny" of the proposal. We do not believe that staff or consultants can . · 
~e of much assistance in proceeding with the first two items on this list .. We believe that a consultant could . 


begin the preliminary work on the third.item and have received a proposal from SEH Engineers.to investigate 
the issue for a preUroiuary estimated cost of $15,000. ·· 


Attached are further details that our staff and consultant group has developed OD items that are required both 
from a timing and review ·standpoint to allow the Amphitheater project to succeed in achieving the goals. 


If you have any questions or concerns with this information, please contact either Chuck or Judy. We 
suggest that a meeting between the staff/consultant group and the representatives of the developer is 
necessary within the next two weeks to properly exchange this information. 


Rea 







.., ... 


•' . • • Page4 
SUMMARY OF AMPfilfHEATER PROJECT ISSUES 


• 


• 


• 


• 


• • 


Kraemer Right of Way for Embassy Road 
- · TKDA/BRW handling with Embassy Rd project 
Wetlands 
- Embassy Road - EKS study being reviewed 
- ? at Amphitheater 
- MnDOT ROW for 113t11 Street - by BRW 
TIF$$ 
- Form District 
~ Determine final $$ generated 
- . Need Agreement with Dakota County on Infrastructure 


. Project Cost Estimates .. 
- . Need to be updated from 1997 numbers 
- Need final plans to determine suitability 
Structure/Site ?-dewatering when EKS lake is full 


.. Level of Dike . 
- Equal encroachment ordinance 
- Approval from Lower Minn Watershed District to vary? 


DNR Approval to vary? 


SUMMARY OF PLANNING ISSUES 


L. Assume City Council approval on Jilly 19, 1999 · 
2. Planning Commission needs to review on.May 24, 1999 
3. Plans need to be submitted by April 15, 1999 .. 


• Signed by Registered Structural Engineer 


• 
· . • · Agreement with MPCA on closure (includes City as part of maintenance requirement?) 


• Final Gradi.Jlf Plan consistent with closure agreem~ 
· · - Signed by Registered Civil Engineer 


• Flood Proofing Plan (dewatering plan) 
• Site Drainage Plan . 


- Signed by Registered Civil Engineer 
• Private Site Utility Plan 


- Signed by Registered Mechanical Engineer 
- Flood Resistant 


• Landscaping Plan 
• Building Details/Elevations 


- Floor Plans 
- Mechanical Plans 
- Electrical Plans 
- Fire Protection Plans 
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December 6, 1999 


Kevin Kain, Planner Principal 
Metro District Office 
Minnesota Pollution Control Agency 
520 Lafayette Road North 
St. Paul, Minnesota 55155-4194 


:"}UiTE 
.\ii:'<'\'.!.- :-',~, ~-.,.11 


.Re: Black Dog Amphitheater EA W, Burnsville, Minnesota 


' 
Dear Mr. Kain: 


• 
RECEIVED 
DEC 8 1999 


MPCA, Metro District 
"Manager's Office. 


This letter is to inform you that the City of Burnsville will be postponing the publication of the 
Black Dog Amphitheater EA W in the EQB Monitor. The City has received a number of requests 
to delay the publication so that the EA W review period does not fall during the holidays. The 
City agrees with this concern and will instead publish during January 2000, probably in the 
second publication of the month. This office will confirm the exact publication date with you as 
soon as possible . 


Should you have any questions, please feel free to contact John Shardlow or myself Thank you. 


Sincerely, 


DAHLGREN, SHARDLOW, AND UBAN, INC. 


f/'11/V !' . 
/l'(/4[(( f(:c.lt'.l,(,',':')'2(>'.L­


~ I Ellen Berl<e1hamer, AICP 
Senior Planner 


c: Ron Schwartz, MPCA 
Greg Downing, EQB 
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Minnesota Pollution Control Agency 


Office of the Commissioner 


February 10, 2000 


Commissioner. Gene Hugoson 
EQB Chairman 
Minnesota Department of Agriculture 
90 West Plato Boulevard 
St. Paul, Minnesota 55155 


sw-s7 


RE: Minnesota Pollution Control Agency's Position on Environmental Review for the 
Proposed Burnsville Amphitheater Project 


DearCommis~son: F / 
Three Bloomington Legislators and the Bloomington City Council have requested the · 
Environmental Quality Board (EQB) to make a determination that the Minnesota 
Pollution Control Agency (MPCA) should be the Responsible Governmental Unit 
(RGU), instead of the city of Burnsville, on the proposed Burnsville Amphitheater 
project. The MPCA is recommending, however, that Burnsville remain the_ RGU for the 
proposed project. The MPCA already has adequate jurisdiction and authority over issues 
concerning proper closure of the landfill, noise, storm water discharge, and indirect source 
emissions. All of these are addressed through the MPCA' s authorities in the closed 
landfill program, enforcement of noise standards, and issuance of National Pollutant 
Discharge Elimination System (NPDES) and indirect source permits . 


However, even with Burnsville as the RGU, we believe there is an opportunity for the 
MPCA to take on an "enhanced" role in the drafting and review of the Environmental 
Assessment Worksheet (EA W). We envision an enhanced role coming about as a result 
of a written agreement between the city of Burnsville and the MPCA that gives the 
MPCA a more active role in preparation and review of the EA W than there would be 
otherwise through the normal review process. This agreement is beyond the scope of the 
EQB's decision, but something that the MPCA will pursue on its own with Burnsville. 


The question before the EQB is whether the MPCA has greater expertise than the city of 
Burnsville regarding issues to be addressed by the EA W. Our conclusion is that while 
the MPCA would naturally have expertise on environmental issues, this expertise does 
not outweigh Burnsville's expertise in addressing local land use concerns or their ability 
to include correct environmental information in the EA W. 
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Commissioner Gene Hugoson 
Page 2 
February 10, 2000 


We have evaluated six key factors in formulating our decision. Each is discussed below. 


1. Building a good EA W and an adequate record. The MPCA does not have expertise 
beyond the city of Burnsville to develop a sufficient record to support a good EAW. 


2. Assuring adequate coverage ofMPCA issues. Although our role as RGU would 
ensure this coverage, we believe the appropriate outcomes can still be achieved with 
the city of Burnsville as the RGU. 


Closed Landfill Issues: 
MPCA staff in the Closed Landfill Program have been negotiating a Binding Agreement 
with the landowners since 1994. This agreement allows the landfill to enter into the 
Closed Landfill Program, and will include a closure redesign plan. There will be a public 
meeting to discuss the details of the closure plan. The MPCA will also be involved in 
negotiating the Development Agreement with the landowners and the city of Burnsville. 
It is our understanding that the Development Agreement will be signed concurrently with 
the Binding Agreement. Once both of these agreements are signed, and the requirements 
of the Binding Agreement are met, the MPCA can issue a Notice of Compliance. The 
proposed amphitheater cannot be built unless these agreements are in place and a Notice 
of Compliance signed. 


Because the MPCA will be partly responsible for remediation of the landfill if it enters 
the Closed Landfill Program, the MPCA cannot separate closing the landfill from its 
proposed development. We believe that through normal review channels, or better yet, 
an enhanced role with the city of Burnsville on the EAW, issues concerning the landfill 
closure plan can be properly addressed. An enhanced role would assure that the city of 
Burnsville incorporates MPCA's issues. 


Noise: 
An outdoor amphitheater is obviously a significant noise source. The MPCA was most 
recently involved with the proposed amphitheater sited in Brooklyn Park. We worked 
closely with the city of Brooklyn Park and the proposer on the noise issues associated 
with their proposed outdoor amphitheater. The resulting noise portions of that EAW 
would not have been significantly different if the MPCA were the RGU for the following 
reasons: 
¢ The MPCA does not issue noise permits or have source standards for noise. 
¢ State rules are receiver based noise standards that protect the acoustical environment 


of all neighboring properties. 
¢ The MPCA is the state agency responsible for enforcing state noise standards 


regardless of who the RGU is for the project. 
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Commissioner Gene Hugoson 
Page 3. 
February 10, 2000 


In an enhanced role, the MPCA could provide up front input and feedback on the noise 
analysis performed for the EA W. A complete noise study will provide the most accurate 
assessmenf of the situation. This could identify possible noise problems that are of 
concern to the public. 


Stormwater Discharge: 
The need for a NPDES permit has been conveyed to the proposers of this project. As 
stated above, the MPCA will have final issuance authority over the contents of this 
permit. In an enhanced role, the MPCA can make sure that the necessary information 
needed to issue the permit is contained accurately in the EA W. 


Air Emissions: 
The MPCA will evaluate additional traffic and parking through the Indirect Source 
Permitting (ISP) program. The previous ISP issued for this project in 1989 has expired. 


3. 


4. 


• 
• • 


Allowing for coverage of other state agency issues. Both the city of Burnsville and 
the MPCA have the same opportunities for soliciting input from other state agencies. 
The MPCA does not have more expertise or greater capacity for this exercise fhan the 
city of Burnsville. 


Consistent with past review procedures. The EQB has reassigned an RGU four times 
since 1982. These were: 
two changes from a county to the DNR for marina-type projects (where the county 
had no permits to issue); 
one change from a township to the county; and 
one change from the DNR to the Department of Agriculture . 


In all cases, both parties amicably agreed to the reassignment. This is not the case with 
the decision before the EQB. The city of Burnsville believes it should retain their RGU 
status, and the MPCA agrees. 


5. · Expertise for issues beyond our authority. The MPCA believes that the city of 
Burnsville has more expertise with local concerns such as land use issues, litter, 
loitering, and bright lights. 


6. Investment of staff time. We realize fhat this factor is different than the expertise 
question, but it is an issue fhat the MPCA would need to address if RGU status were 
to be transferred to the MPCA. Major MPCA staff time would need to be invested, 
and without additional resources, other EAWs in progress would be indefinitely 
delayed. 
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In summary, the MPCA already has a great amount of authority in the areas of closed 
landfill procedures, noise, stormwater runoff, and indirect source emissions. Because of 
this authority, the MPCA will have input on the environmental impact of the proposed 
Burnsville amphitheater without becoming the RGU. The MPCA will pursue an 
enhanced relationship with the city of Burnsville to give greater assurance to interested 
parties that all essential environmental information will be included in the EA W. 


Sincerely, 


t;_ 
Commissioner 


KAS/SH:hw 


cc: EQB Board Members 


·~. 
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Minnesota Pollution Control Agency 


Office of the Commissioner 


February 25, 2000 


The Honorable Elizabeth Kautz 
Mayor, City of Burnsville 
I 00 Civic Center Parkway 
Burnsville, MN 55337 


RE: Agreement between the City of Burnsville and the Minnesota Pollution Control Agency Regarding 
the Environmental Assessment Worksheet for the Black Dog Amphitheater 


Dear Mayor Kautz: 


On January 12, 2000, three Bloomington Legislators and the Bloomington City Council requested that the 
Environmental Quality Board (EQB) make a determination that the Minnesota Pollution Control Agency 
(MPCA) should be the Responsible Governmental Unit (RGU), instead of the city of Burnsville, on the 
proposed Burnsville Amphitheater project. This request was voted on at the February 17, 2000, EQB 
meeting. A resolution to keep the city of Burnsville as the RGU passed by a vote of 12 to I. The 
resolution (which is attached) included the following phrases: 


And, 


WHEREAS, the MPCA in a letter dated February I 0, 2000, stated its support for 
Burnsville retaining its RGU status in this matter and detailed the reasons for this 
support, including that ... the MPCA will take on an enhanced role in the development of 
the EA W through a separate agreement with the City of Burnsville; 


WHEREAS the MPCA and the City of Burnsville have agreed to, and will, enter into a 
written agreement to give the MPCA an enhanced role in the development of the EAW; 


Today's letter identifies our understanding of MPCA's enhanced role in the development of the Black 
Dog Amphitheater Environmental Assessment Worksheet (EA W). There are two key time periods when 
the MPCA will act on the EA W that will comprise our enhanced role. The first time period is prior to the 
release of the EA W for public comment. During this period, the MPCA will revise, review and concur 
that the environmental information in the EA W is adequate in order to commence the public review 
process . .The second time period is after the receipt of public comment. During this period, the MPCA 
will provide responses to the comments related to the environmental issues and will provide the.city of 
Burnsville its recommendation on whether an environmental impact statement (EIS) is necessary based 
on the environmental information contained in the EA W. Further detail on each of these two items is 
provided below. 
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Prior to the Public Release of the EAW 
The MPCA will work with the city of Burnsville on sections of the EAW related to landfill closure, noise, 
indirect source emissions, the Section 401 Clean Water Act permit (wetlands), and the National Pollutant 
Discharge Elimination System (NPDES) permit. Since the city of Burnsville has already provided the 
MPCA with an electronic version of the EAW, MPCA staff will add specific information into the 
electronic version. The MPCA will then meet with Burnsville to discuss the specific information that the 
MPCA has included in the EA W. 


Please be aware that there may be information that the MPCA will need from Burnsville in order to 
complete the EA W, such as project location maps, an air quality analysis, further noise data, and wetland 
mitigation information. Therefore, the MPCA cannot provide this information, but will work with 
Burnsville to ensure the needed information is gathered by Burnsville's consultants and included in the 
EA W. The MPCA will work toward completing the relevant sections of the EA Wand delivering the • 
revised EA W to the city of BurnsviHe by March I 0, 2000. · 


Once the information proposed by the MPCA is incorporated into the EA W, the MPCA will provide its 
concurrence that the EA W is ready to be released to the public. 


After the EA W Comment Period Closes on the EA W 
Once the EA W comment period closes, the MPCA will meet with the city of Burnsville to decide which 
comments relate to environmental issues. The MPCA will provide the city of Burnsville its responses to 
these comments by an agreed upon date. Further, the MPCA will also provide its recommendation on 
whether an EIS is needed based on the environmental information contained in the EA W. 


Since the EQB's decision left the city of Burnsville as the RGU, the city of Burnsville has the final 
responsibility for the content of the EAW and the decision on whether an EIS is needed. 


I look forward to your confirmation of this enhanced role relationship through a letter from your office. 
The MPCA staff is ready to work with your staff to make sure the EA Wis complete. If you have any • 
questions, I can be reached at (651) 296-7301. 


Sincerely, 


KAS/SH:cad 


cc: EQB Board Members 
Mayor Gene Winstead 
The Honorable Dave Johnson 
The Honorable Dan Larson 
The Honorable Ann Lenczewski 
Steve Peterson, Bloomington City Council 
Mike Fossum, Bloomington City Council. 
Mark Bernhardson, Bloomington City Manager 
Greg Konat, Burnsville City Manager 
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KINNESC7l'A ENVIRONMENTAL QUALITY COUNCIL 


ENVIRO!km'AL ASSESSMENT WORKSIIEET (£AW) 
AND NC7l'IC£ OF FINDINGS 


2/R/77 


ATTACHM,ENf 


00 NOT WRIT£ IN THIS SPACE 


E.R. I l 
NOT£: ~e purpose of the Envirolll'lental Assessment Worksheet (EIIW) is to provide 


information on a project so that one can assess rapidly whether or not the 
project requires an Environmental Impact Statement. Attach additional 
pages, charts, 111Aps, etc, as needed to answer these questions. Yo~ 
answers should be as specific as possible. Indicate which answers are 
estimated. 


I. SUMAARY 


T 


A. ACTIVITY FINDING BY RESPONSIBLE AGENCY (PEil.SON) 


0 Negative Declaration (No EIS) 0 EIS Preparation Notice (EIS Required) 


B. ACTIVITY IDENTIFICATION 
1. Project name or title Freeway Sanitary Lapdfj) J 


2. Project proposer Cs) Richard B. McGowan Company 


Address,_......!W~e~s~t~l:.:.l~3~t~hc.2S~t~r~e~e~t,_Ja~n~dL~ln!).J;.t~e~r~s~t~a~t~e:_:H~i~g~b~w~a~y,'.-~3~5»w• ________ _ 


Telephone Nuinber and Area Code ( 612) 8.,._9"-0"--_l:.0::.8:;.;l~------------


3. Responsible Agency or Person ______________________ _ 


Address, _________________________________ _ 


Person in Responsible Agency (Person) to contact for further information 
on this EAW: --------------~Telephone __________ _ 


4. This EAW and other supporting documentation are available for public in-
spection and/or copying at: Location _________________ _ 


Telephone ________ ....;Hours ______ _ 


5. Reason for EAW Preparation 


r::-1 Mandatory Category -cite 
l!...J KEQC Rule nUlllber (s) __________ _ 


C. ACTIVITY DESCRIPTION SUMMARY 
1. Project location 


County Dakota City/Township name Burnsville 


0 Petition [ I Other 


Township number_..;2:.;7c..._ __ (North), Range Number_lLEast or~ (circle one), 


Section nUlllber(s) _2_8 __ -"Street address (if in city) or legal description: 
I 
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2. Type and sco.f proposed project: Expand th.ximum fill elevation by 


modifying the existing MPCA permit, SW-57, for Freeway Sanitary Landfill • 


J. E~timated starting date (month/year) ___ ~N""/..:.A:........ ___________ _ 


N/A 4. Estimated completion date (month/year) ________________ _ 


5. Estilllated construction cost. ________ _,_,N"-"A,__ ____________ _ 


6. List any federal funding involved and known permits or approvals needed 
from each unit of goverMent and status of each: 


Unit of Government Nam·e or Type of Permit/Approval Status 
(federal, state, or Federal Funding 
regional, local) 


Minnesota Pollution 
Control Agency 


Dakota County 


Solid Waste Disposal Permit 


olid Waste Disposal Permit 


Metropolitan co·uncil Permit Application Approval 


City of Burnsville City Council Approval 


7. If federal permits, funding or approvals are involved, will a federal EIS 
be prepared under the National Environmental Policy Act?.x__NO __ YES __ m,~.:::m;..~; 


ACTIVITY DESCRIPTION 


A. Inclooe the following maps or drawings: 
1. A map showing the regional location of the project. 
2. An original B', x 11 section of a u.s.G.S. 7', minute, 1:24,000 scale r:-.ap 


with the activity or project area boundaries and site la;-out delineated. 
Indicate quadrangle sheet name. (Original U.S.G.S. sheet must be maic.­
tained by Responsible Agency; legible copies may be supplied to other 


EAW distribution points.) 
3. A sketch map of the site showing location of structures and includins 


significant natural features (water bodies, roads, etc) • 
4. Current photos of the site must be maintained by the Respor.sible Agec.:y. 


Photos need not be sent to other distribution points. 


B. Present land use. 
l. Briefly describe the present use of the site ar.d lands adjacer.t to t.r.e site. 


The present site is being utilized as a sanitary landfill. The adjacent properties 
to the west, north, and east are open lands. The property to the south is a quarrv. 
The Minnesota River is located 400' northwest of the landfill at the closest poi·:.t. 
Interstate Highway 35W is located adjacent to the east property line of the existing 
landfill. 


2. Indicate the approximate acreages of the site that are: Not Applicable 
100% Existing Landfill 


a. Urban developed acres f. Wetlands (Type III, IV, V) ___ a:res 


b. Urban vacant acres g. Shoreland acres 


. C • Rural developed acres h. Floodplain acres ---
d. Rural vacant acres i. CroplanQ"Pasture land acres ---
e. Designated Recr~ acres --- j. Forested acres ---ation/DPen Space 
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J. List MJnes and sizes of lakes, rivers and streams on or near the site, 
particularly lakes within 1,000 feet and rivers and streams within 
JOO feet. 
Minnesota River 400 feet north, 


c. Activity Description 
1. Describe the proposed activity, including staging of developnent (if any), 


operational characteristics, and major types of equipment and/or pro­
cesses to be used, Include data that vculd indicate the 11111gnitude of 
the proposed activity (e.g. rate of production, nwnber of customers, tons 
of raw materials, etc). 


The proposed activity is to continue operating 


the existing landfill for an additional 4-6 years at current disposal rates of 


15 to 25 thousand tons per month. 


2. Fill in the following where applical>le: 


• 


• 
a. Total project area 


or 
126 acres g. 


miles h. 


Size of marina and access __ sq. ft. 
channel (water area) 


Length __ ...;; 
b. Number of housing or 


recreational units 


c. Height of structures ft. 


d. Number of parking 
spaces 


i. 


j. 


k. 


e. Al:lount of dredging ___ cu. yd. 
l. 


f. Liquid wastes requir-
ing treat::lllent ___ gal/da 


III. ASSESSMENT OF POTENTIAL ENVIRONMENTAL IMPACT 


A. SOILS AND TOPOGRAPHY 


Vehicular traffic trips<N~ additional 
trips gener~ted) generated per day 150-200. __ AD> 


Number of employees 


Water supply needed 
Source: 


Solid waste requiring 
disposal 


C01m1ercial, retail or 
industrial floor space 


7 • __ gal/da 


• __ tons/yr 


__ sq. ft. 


l. Will the project be built in an area with slopes currently 
exceeding 12\? Yes 


2. Are there other geologically unstable areas involved in the project, 
such as fault zones, shrink-swell soils, peatlands, or sink.holes? _LNO 


J. If yes on l or 2, describe slope conditions or unstal>le area and any 
sreasures to be used to reduce potential adverse impacts. 
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4. Indicate suitability of site soils for foundations, individual septic 


systems, and ditching, if these are included in the project • 


N/A 


S. Estiinate the total amount of grading and filling which will be done: 
~--'cu. yd. grading 3 1000,000 cubic yards 


What percent of the site will be so altered? 95 \ 


6. What will be the maximum finished slopes? 


7. What steps will be taken to minimize soil erosion during and 
after construction? 
Vegetation is maintained on the slopes to minimize erosion. The top 


25 ' 


surface of the landfill is maintained at a uniform 2% slope to minimize surface 


ponding or soil erosion. 
B. VEGETATION 


1. Approximately what percent of the site is in each of the following 
vegetative types: 


Woodland \ Cropland/ ' Pasture 
Brush or shrubs ' Harsh ' 
Grass or herbaceous ' Other lQQ ' Existing Landfill 


(S;,ecify) 


2. How many acres of forest or woodland will be cleared, if any? 0 acres 


3. Are there any rare or endangered plant species or areas of unique 
botanical or biological significance on the site? (See DNF. publication 
The Uncommon Ones.) __ x_NO ___ YES 
If yes, !1st the species o~ area and indi=ate any measures to be used 
to reduce potential aavers~ ir"~Cta 


L. FISH AND WILDLIFE 
1. Are there any designated federal, state or local wildlife or fish mana;e-


rnent areas or sanctuaries near or adjacent to the site? NO _1£.._YES 


2. Are there any known rare or endangered species of fish and wildlife 
en or near the site? (See DNR publication The Uncor.tr.'lon _z_ NO YES 
Ones.) 


3. Will the project alter or eliminate wildlife or fish 
habitat? 


~ NO YES 


4. If yes on any of questions 1-3, list the area, species or habitat, and 
indicate any measures to be used to reduce potential adverse impact on 
them. The operation of the existing landfill site does not. have any adverse 


impact on the adjacent wildlife management area. Therefore, the continuation of 
this operation will not have an adverse impact. 
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D • HYDROLOGY 


i. 


1. Will the project include any of the following: 
If yes, describe type of work and mitigative measures 
to reduce adverse iznpacts. 


a. Drainage or alteration of any lake, pond, .arsh, 
lowland or groundwater aupply 


b. Shore protection works, dams, or dikes 


c. Dredging or filling operations 


d. Channel modifications or diversions 


e. Appropriation of ground and/or surface water 


f. Other changes in the course, current or cross­
section of water bodies on or near the site 


NO YES 


X 


_x __ 


2. What percent of the area will be converted to new impervious s,:rface? _O,c___, 


3. What measures will be taken to reduce the volume of surface water run­
off and/er tr~at it to reduce pollutants (sediirent, oil, gas, etc.)? 


The volume of surface runoff with proposed expansion will be the same as with 


existing conditions. 


4. Will there be er.croachment into the regional (100 year) floodplain 
r,y new fiJ.l or structures? ~NO YES 


If yes, does it conform to the local floodplain ordinance? NO YE£ 


25 feet 5. What is the apyroxi~ate l'linimur.: depth to groundwater on 


the site? (After completion of currently permitted site) 


WATER QUALITY 
l. Will there be a discharge of process or cooling water, sanitary sewage 


or other waste waters to any water body or to groundwater? __ NO __ YES 
lf yes, specify the vol\lll\e, the concentration of pollutants and the 


2. 


water body receiving the effluent. 
(See Technical Report, Appendix C, "Impact of Seepage," July, 1978) 


If discharge of waste water to the municipal treatment system is 
planned, identify u,y toxic, corrosive or unusual pollutants 
in the wastewater. 


N/A 


3. Will any sludges be generated by the proposed project? ..z...._NO __ YES 


• 


• 


• 
• 


If yes, specify the expected volume, chemical canposition and method 
of disposal. • 
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,. • • What 11easures vill be used to fflinimize the volumes or iffl!'actG identif'1ed 
in questions 1-3? 


(See Technical Report) 


5. If the project is or include& a landfill, attach info"'4tion on soil profile, 
depth to veter table, and ~ro;,osed depth of disposal, 


(See Technical Report) 
r, AIR QUAUTY AHO NOISE 


1, Will the aetivity cause the emission of any ya.ses and/or particulates 
into the atmosphere? __ .;NO x YES 
If yes, specify the type and origin of these emissions, indicate any 


emission control devices or ineasures to be used, and specify the ap?roxi­
inate amounts for each emission (at the source) both with and without the 
emission control ineasuns or devices. 


The landfill will generate methane gas for a number of years after solid waste material 


G, 


has been placed in the landfill. This gas has not caused, for the existing 
landfill, and will not cause, for the proposed expansion, any significant nuisance 
or hazardous conditions. 


2. Will noise or vibration be 
of the project? 
If yes, describe the noise 
duration (hrs/da) for each 
noise/vibration, 


generated by construction and/or operation 
NO X YES ..,....-'"" source Cs) i specify decibel levels [dBCA)), and 


and an/ mitigative rneasures to reduce the 


The noise generated on the landfill at all times is less than the noise 


levels generated on adjacent roadway, Interstate Highwat 35W. 


3, If Jes on l or 2, specify whether any areas sensitiva to noise or 
reduced air quality-(hospitals, elderly housing, wilderness, wildlife 
areas, residential developments, etc,) are in the affected area and 9ive 
distance fr0111 source, 
There are no areas sensitive to noise in the area affected by the proposed 


landfill expansion. 


LANIJ RESOURQ: CONSERVATION, ENERGY 


1. Is any of the •ita suitable for agricultural or forestry production 
or currently in such use? -;;~-NO _ _,.._YES 
If yes, specify the acrea9e involved, type and vol\lJT'e of inarketable crop 
or vood produced and the quality of the land for such use, 


.a. Are there any known 111.ineral or peat deposits on the site? x NO YES ---If yes, ~,eci!y the type of depo~it and t~e acna~e. 
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l. Will the project result in an increased energ:, de111&nd? X NO ___ YES 


e 


Complete the foll.,.,ing •• applicable, 


a. Energy require-nu (oil, electricity, 9as, coal, solar, etc.I 


EatiNted 
Annual 
Re uirenent 


Peak Demand 
(Hourly or Daily) 


Swnmer Winter 
00 gal/d 


Anticipated Fino contract or 
Su lier lnterru tible Basis? 


b. Estimate the capacity of all proposed on~aite fuel storage. 


30,000 gallons 


c. Estimate annual energy distribution for, 


space heuing 
______ , 


lighting --------' 
air conditioning ______ , processing ___ 1_0_0 ____ , 


ventilation _________ , 


d, Specify any 111&jor energy conservation systems and/or equipment 
incorporated into this ?reject. 


None 


e, What secCl'ldary energy use effects may result from this project 
(e.g. 1110re or longer car trips, induced h0115in7 or businesses, etc)1 


None 


OPEN SPACE/RECREATION 
1. Are there any designated federal, atate, county or local recreation or 


open apace areas near the site (including wild and scenic riven, trails, 
lake accesses)? ___ NO ---~YES 
If yes, list area• by naine and explain how each NY be effected by the 
project. Indicate any a,easurea to be used to reduce adverse i....,acts. 


_, 


• 


• 
• 


Wildwood Park 
Federal Wildlife Refuge 


The operation of the existing or proposed landfill. 
has no significant adverse impact on these recreat. 
areas. 
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J. 


• • 
H • . TllANSPORrATION 


1. Will the project affect any existiny or pro?osed transportation s;ste~s 


2. 


J. 


(highway, railroad, water, airport, etc)? x NO ___ YES 
If yes, s,1>ecify whiCh part(s) of the S/stem(s) will be affected •. For 
these, •?ecify existing use and capacities, average traffic speed and 
Fercenta9e of truck traffic (if hi9hway)1 and indicate how they will be 
affected b/ the ~roject (e.g. congestion, percentage of truck traffic, 
safety, increased traffic (A!JT), access n.quireraents). 


Is mass transit available to the site? X 110 YES --- ---
What ll'le&sures, including transit and paratransit services, are planned to 
n.duee adverse ir.,paets? 


N/A 


PLl'.NNING, LAND USE, CO~lr.iITY SERVICES 
1. Is the project consistent with local and/or reqional 


plans? 
comprehensive 


NO --"-YES 


2. 


If not, explain: 


If a. zoning change or special use perr.it is necessary, indicate existing 
zoning and change requested. 


N/A 


Will the type or height of the project conflict 
existing neighborhood? 
If yes, explain and describe any measures to be 


III-8 


with the character of the 
X NO YES -- --used to reduce conflicts. 
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. ' -: . .: ... _.,..,,._~., ... _. -....:.. ____ _ 
..... --·-··.· .. · ... -"=::.~~::::::-·--· -~ ·---------- .. ··--~---------..... --._·. 


3. 


· ... · . ...: ..... · 


• • How many employees vill move into the area to be near the project? 
How much new housing vill be needed? 


None 


4. Will the project induce development nearby-either support services • 
or similar developments? N/ A 
If yes,explain type of development and specify any other cow,ties and 
mw,icipalities affected. 


S. Is there sufficient capac:ity in the following pl!!:Jlic: services tc- handle 
the project and any associated growth'/ N/A 


Arnow, t require I! 
p ubl' s ic erv1.ce for r,roiect Suff'"'""'"e-• - ... u.,.,..it:l:7 


water none gal/da 


wastewater treatment none gal/da 


sewer none feet 
. 


schools none pupils 


solid waste disposal -n-o ton/rno 


streets -n-o miles 


other (police, fire, etc) fire existi_ng capacity is suffici 


• 


• ent. 


If current major public facilities are not adequate, do existing local 
plans call for expansion, or is expansion nec:essary strictly for this • 
one projec:t and its assoc:iated .unpacts? 


6. Is the project within a proposed or designated Critical Area or part 
of a Related Ac:tions EIS or other environmentally sensitive plan or 
program reviewed by the EQC? x NO YES 
If yes, specify which area or plan. -- --


7. Will the project involve the use, transportation, storage, release 
or disposal of potentially hazardous or toxic liquids, solids on 
gaseous substances such as pestic:ides, radioactive wastes, poisions, 
etc? ...x.,_NO YES 
If yes, please spec:ify the substanc:e and rate of usage and any measures 
to be taken to minimize adverse environmental impacts from accidents . 
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• • 
8, When the project has served its u~eful life, will retireraent of the 


- facility re:iuire special r.,easures or plans? ___ No x YES 
If yes, specify, 


The legal description showing the boundaries and nature of the fill material 


will be filed with the Dakota County Register of Deeds. 


X. HISTORIC RESOURCES 


L. 


1. A.re there any structures on the site older than 50 years er en federal 
er state historical registers? _x __ NO YES 


2. Have any arrowheads, pottery 
settlement been found en the 
Kight any known archaeclcgic 
by the activity? 


er ether evidence cf prehistoric er early 
site? X NO YES 
er paleontclogical sites be affected 


...JL_NO __ YES 


3. List any site er structure identified inland 2 and explain a~y 
impact en them. 


OniER ENVIRONMENTAL CONCERNS 
,Describe any other major environmental 
identified in the previous sections. 


effects which may not have been 
(see Technical Report) 


III. OTHER MITIGATIVE MEASURES 
Briefly describe mitigative measures proposed to reduce er eliminate potential 
adverse impacts that have not been described before. 
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v. 


• 
FINDINGS 


'l'he project is a private ( ) goverrunental ( ) action. 
(Person), after consideration of the information in this 
in Minn. Reg. MEQC 25, makes the following findings. 


1. The project is 
Stat.- rE.as.sr,s: 


___ .,_) is r.c,t ..:<_...!..) a maj-.. r action. 


• 
'l'he Responsible Agency 


EAW, and the factors 


2. The project does ( ) does not (_) have the potential for significant 
environmental effects. 
State reasons: 


3. (For private actions only.) The project is ) is not ( ) of more than 
local significance. ...,__.,_ ~'---'-
State Reasons: 


~·1. .:ONCLIJSIONS AND CERTIFICATION 


NOTE: A Negative Declaration or EIS Preparation Notice is not officially file1 
until the date of publication of the notice in the EQC Monitor section c,f 
the Minnesota State Register. Submittal of the EAW to the EQC constitu:es 
a request for publication of notice in the~ Monitor. 


A. I, the ur,dersigned, am either the authorized representative of the Responsible 
Agency or the Responsible Person identified below. Based on the a.l:>ove findings, 
the Responsible Agency (Person) maltes the following conclusions. (Complete 
either l or 2). 


l. _ NEGATIVE DECLARATION NOTICE 
No EIS is needed on this project, because the project is not a 
lll8jor action and/or does not have the potential for significant 
environmental effects and/or, for private actions only, the 
project is not of more than local significance. 


"1ru'··o· '3~1 
V ,.., i h.~ 
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2. EIS PR£PARATION NOTIC:C 


- An EIS will be pn,parad on this project because the project is a 
inajor action and has tile potential for aignifica.nt environmental 
effect~. For private actions, the project is also of more than 
local significance. 


a. The HE~C Rulea provide that physical construction or operation of the 
project must stop when an EIS is required. In special circumstances, 
the Mt..?C c., apecific"1ly authorize lir.u.ted construction to beyin or 
continue. If you feel there are sJ,>ecial circWT1stances in this 
project, specify the extent of progresj recofflM!nded and the reasons. 


b. Date Draft EIS will be submitted: 
(month) ( C: ojl) (year) 


(MEQC Rules require that the Draft EIS be submitted within 120 days 
of publication of the EIS Preparation Notice in the EQC Monitor. If 
special circumstances p~event compliance with this ti.me limit, a 
written request for extension explaining the reasons for the request 
must be submitted to the EQC Chairman.) 


c. The Draft EIS will be prepared by (list Responsible Agency(s) or 
Person(s)): 


_______________ __;Signature 


Title ---------------­
________________ .Date 


B. Attach an affidavi: certifying the date that copies of this EAW were mailed 
to all points on the official EQC distribution list, to the city and county 
directly impacted, and to adjacent counties or municipalities likely to be 
directly impacted by the proposed action (ref·,r to question III.J ,4 on pace 9 
of the E.~W). The affidavit need be attached only to the copy of the EAW 
which is sec, t to the EQC. 


C. Billing procedures for~ Monitor Publication 


State agency ~· Attach to the EAW sent to the EQC a coir,plet.ed OSR 100 
form (State Register General Order For,n--available at Central 
Stores). For instructions, please contact your Agency's 
Liaison Officer to the State Register or the Office of the 
State Register--(&12) 2%-8239. 


nt-12 







· • •'••' , .. -~•·•v._._..a...,. ••-.c..o= --"--·· _.:..___h·-• :..:,..;_ · •. ;•;_•• - --C :. ___ ••. •. • --·-·· •.. _ · -···•- ...•.• (. · .; 


• 4' 


• 
Technical Report 


• 


• 
• 


• 
302 . .01:38 








' 


, I 
I 


I 


:1• I 
I 


:• l 


March 2, 2000 


Mr. John Shardlow 


p~ 
Gw-57 


Minnesota Pollution Control Agency 


President and Director of Development 
Dahlgren, Shardlow, and Uban 
300 First Avenue North 
Suite 210 
Minneapolis, MN 5540 I 


RE: Black Dog Amphitheater Environmental Assessment Worksheet (EA W) 


Dear Mr. Shardlow: 


The Minnesota Pollution Control Agency (MPCA) staff have reviewed the draft EA W for the Black Dog 
Amphitheater Project as part of the MPCA's enhanced role in developing the draft EAW. This letter 
describes where the MPCA will write additional information into the EA W and where the city of 
Burnsville must provide additional information. We discussed this information with you at our meeting 
held at the MPCA offices on February 29, 2000. We appreciated the opportunity to discuss these 
comments with you in person. 


Traffic and Vehicle Related Air Emissions (sections 21 and 22) 
I) The first paragraph under section 21 will be added by MPCA: 


"The project requires a new Indirect Source Permit (ISP). The original Indirect Source Permit (ISP) 
(90-3) for the project has expired. An ISP is required for the project since the 6,300 parking spaces 
proposed for the project exceeds the parking spaces threshold requirement needed for an ISP." 


2) In section 21 under "Amphitheater Traffic Management Plan," the city of Burnsville should provide a 
detailed discussion regarding existing transit service to the project area, as well as any proposed 
expansion if planned. Additionally, some discussion of rideshare and carpool programs to reduce the 
number of projected single occupancy vehicles to the project site should be discussed. The MPCA 
staff notes that the 2.8 occupancy rate used in the traffic analysis is within normal range for this type 
of facility, however, some rideshare and carpool promotions will likely be needed to achieve that 
number. (MPCA staff notes the existing park and ride facility near the project site). 


3) In section 21, please clarify if Table I assumes roadway improvements. In addition, please provide 
detailed maps explaining existing access to the project site and the access points proposed as part of 
the roadway improvements for the amphitheater. 


4) The MPCA will delete the paragraphs in section 22. A complete air quality analysis should be 
provided in the EA W. 


520 Lafayette Rd. N.; St. Paul, MN 55155-4194; (651) 296-6300 (Voice); (651) 292-5332 (TIY) 
St. Paul • Brainerd • Detroit Lakes • Duluth • Mankato • Marshall • Rochester • Willmar; www.pca.state.mn.us 
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MPCA staff met with the project consultant in December of 1999, to discuss the traffic and air quality 
analysis needed for the EA Wand the ISP application. It is the MPCA staff's understanding that 
background Carbon Monoxide (CO) monitoring has now been completed for the project, and that a 
complete air quality analysis will be provided in the EA Wand the ISP application. The air quality 
analysis should include the predicted maximum CO concentrations under full development conditions to 
ensure that the state ambient air quality standards for CO are not violated. If the project is large enough 
to require an ISP, the public has the right to review the full impacts of the project in the EAW. 


Noise (section 24) 
Listed below are further noise analyses that must be conducted, then included in the EA W. The MPCA 
will review this information again for completeness once the analyses are concluded 


I) The estimated noise levels at the most significantly effected residential receptors must be predicted or • 
modeled using the reasonable worst case acoustical estimations outlined in the Paoletti Acoustical 
analysis. 


2) Architectural specifications, related to sound attenuation of the proposed Black Dog Amphitheater, 
must be included in the EA W. Paoletti Associates Inc. must review these architectural plans and 
relate these design plans to the predicted noise levels at the most significantly affected residential 
receptors. 


3) Traffic noise level modeling must be performed for residential receptors potentially affected by traffic 
noise related to the operation of the Black Dog Amphitheater. 


4) The estimated noise levels at the most significantly affected residential receptors must be predicted 
using the reasonable worst case acoustical estimations and must specifically address the acoustical 
properties of the river valley and the unique acoustical characteristics of the sound as it passes over 
the river. This should also include the effect ofreasonable worst case wind conditions for the 
proposed site. (This is consistent with the agency's policy concerning outdoor amphitheaters.) 


5) The probability of temperature inversions in the river valley near the proposed facility must be 
investigated, and if there is a significant potential for this meteorological condition to occur, predict 
the effect it would have on noise levels of the most significantly affected residential receptors. 


6) The method of limiting the sound level to I 05 decibel A-weighted (dBA) at the mixing board needs to 
be very specifically defined. 


Physical Impacts on Water Resources (section 12) 
1) The EAW needs to include a layout of the naturarfeatures of the site (as requested in item 5 of the 


EA W) that specifically shows the location of existing wetlands on the site. Under "wetland impact," 
the EA W indicates there will be 1.88 acres of wetland impact that will occur from fill from the 
construction of the interchange. The layout needs to show the location and relationship of the 
proposed impacts to the wetlands from the proposed construction. 


2) Under "wetland impacts," the EA W indicates that most of the wetland mitigation for the I .88·acres of 
wetland fill will occur onsite. The document should describe where and hciw the wetland mitigation 
will take place and the layout should show the onsite wetland mitigation in relationship to the 
construction. Also, a description of how the off site wetland mitigation will be constructed, along 
with a location map showing the off site mitigation site, should be provided. 


• 
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3) It is not clear in the EA W if stonnwater ponds will be constructed in an existing wetland. This needs 
to be clarified if it is or is not the case for the following reason. Construction of stonnwater ponds in 
an existing wetland is considered an impact and alteration of that wetland by water quality standards 
and will not be permitted unless it can be demonstrated that there are no prudent and feasible 
alternatives to locating the storm pond in the wetland. If the alteration of the wetland to stormwater 
ponds is considered unavoidable, then the impact must be mitigated through wetland c9mpensatory 
mitigation in order to satisfy Minn. R. 7050.0186 subp. 6. A wetland compensatory replacement plan 
must be provided that will replace the function and designated uses of the altered wetland with an 
area replacement ratio of at least I: I. In addition the creation of storm water management basins 
should not be considered as wetland compensatory mitigation for the purposes of Clean Water Act 
requirements. 


Erosion and Sediment /Water Quality: Surface Water Runoff (sections 16 and 17) 
I) Section I 6 suggests that erosion during construction will be addressed principally with si_lt fencing. 


This is contrary to the MPCA National Pollutant Discharge Elimination System (NPDES) permit for 
construction, which would require this site to employ temporary cover, temporary ponding, and 
maintenance during construction. 


2) The EA W discusses major roadway modifications to support this land use. It further states that all 
these improvements are currently being proposed as part of this project. Under the Public Financial 
Assistance section of the EAW it states "all·ofthese roadway projects will include utility adjustments 
and stormwater improvements". All of these improvements will need to get a NPDES stormwater 
permit and provide for erosion/sediment control and permanent wet sediment storage unless already 
provided for in a regional storm water trea_tment facility. 


3) The construction of the stormwater ponds will be in the flood plain and will be subject to periodic 
flooding. Discuss how the proposed storm ponds will be functional once the floodwaters recede. 
Describing the pond clean out procedures would be helpful. 


4) The EA W needs to address the 2, I 0, and I 00-year predevelopment rates of runoff. 


5) The EA W should identify buffer areas to the waterways as part of the plan. 


6) The EA W describes that there will be construction dewatering and ongoing maintenance dewatering 
of the proposed site. The EA W should describe the potential for hazardous or toxic substances being 
drawn from the landfill area and discharged with the dewater. The EA W should describe possible 
mitigation treatment options. 


Issues Surrounding Landfill Closure (a variety of sections) 
The MPCA wi II provide text for the following areas in the EA W: 


I) Regarding Section 6b of the EAW, the MPCA will be adding language to discuss its responsibility for 
designing and constructing the Freeway Landfill cover and active gas system. To accommodate the 
development of a parking lot on top of the landfill and adjacent to the amphitheater, the design may 
have been substantially altered. 


2) The MPCA will include the Binding Agreement and Development Agreement, and a possible noise 
variance in Section 8 of the EAW. The MPCA will also add information to the "Public Financial 
Assistance" section that addresses what funding will come from the state. 
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3) In section 23, the MPCA will provide language that discusses the methane and other decomposition 
gases that will be generated by the landfill, and the construction of a final cover and a gas extraction 
system to deal with this issue. 


4) Regarding Section 20, there is the potential that some of the waste that would be removed in order to 
construct the proposed interchange could be hazardous, or there could be asbestos-containing waste 
that would require special handling. Since an MPCA contractor will likely be moving/removing the 
garbage, MPCA staff will provide information regarding a contingency action plan that would be 
used if problem wastes were encountered. 


The following is information that must be provided by the city of Burnsville: 
5) Section IO as written describes grass overflow parking areas (24.97 acres); this is NOT acceptable to • 


the MPCA. An agreement was reached between the City of Burnsville, Rose Wild and the MPCA 
that all parking areas will be either gravel/class 5, per Burnsville ordinance, or asphalt. This part will 
need to be re-written to make this clear. 


6) Section 12 references a detailed field investigation and analysis of possible wet areas at the quarry 
bottom that was done by the "professional wetland scientist" hired by the city. Please provide the 
scientist's name and credentials, along with a summary of the scientist's findings. 


7) Regarding Section 23, please describe the mitigation measures that would be used for dust control. 
This is particularly important if further mining operations will provide limestone from the quarry for 
the parking lot. If this is not the case (as stated in section 25), please remove that from the EAW. 


8) Section 13 should include updated location maps for the monitoring wells and gas probes and a 
description of their status. 


If you have questions regarding these comments, please contact me at (651) 297-1766. Since we • 
distributed a list of names and phone numbers of staff who attended the meeting, please feel free to call 
individual staff if you have a specific question regarding their comments. We are looking forward to our 
continued work together on this EA W. 


Sincerely, 


Susan Heffron 
EQB Technical Representative 


SH:cad 


cc: Greg Konat, Burnville City Manager 
Mike Sullivan, EQB Executive Director 
Karen Studders, MPCA Commissioner 
Lisa Thorvig, MPCA Deputy Commissioner 
Tim Scherkenbach, Policy and Planning Division Director 
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MPCA offers the following additional comments on the draft EA W 


I. In Section 6b, the construction and/or modifications that will be made to the dikes should be 
discussed in detail. In addition, in section 27, there appears to be significant questions related to 
the flood plain analysis, how the dikes may be modified, and what features will be flooded. It 
would be helpful if these issues were further clarified before the EAW is finalized. 


2. Regarding Section 6d of the EAW, if the development of the marina area is a possibility in the 
future, it should be said. It should also be made clear that the marina area is part of the Freeway 
Sanitary Landfill property, therefore, any proposed development of this property will also need to 
be approved by the Commissioner of the MPCA. 


3. In Section 7, please give the distance to residences in feet rather then miles. In addition, 
please list the distances from the properties affected by the noise test in this section. 


4. Regarding the list of permits in Section 8, will the city need a permit or approval from the U.S . 
Fish & Wildlife Service? We would suggest that you note that a noise variance from the MPCA 
would be required if modeling shows that noise standards will not be meet. 


5. In Section 9, no mention is made of the Wildlife Refuge areas adjacent to the development 
property. No mention is made the city of Bloomington does not consider this project to be 
compatible with the residential area on the north side of the river. The sound test described later 
also identified potential residential areas in Burnsville that may be impacted by this land use. 


6. Neither section I la. nor 11 b address areas near the property. US Fisheries and Wildlife 
Service will likely comment on this deficiency, as well as the DNR. 


7. Section 13 appears contradictory io the introductory section. Pumpout wells will need to be 
used to maintain the water table for the amphitheater and possibly for ground water cleanup at 
some time in the foreseeable future. In addition, WT-3 is not active perse, but was buried by the 
McGowan's during the placement of additional soils on the levy . 


8. Also in Section 13, it was stated that the city planned to install a number of new up-gradient 
municipal wells. Will these wells be pumping water from the bedrock aquifer or a deeper aquifer 
for use as drinking water for the city? 


9. Regarding figure 14, the map appears to be misleading as to where the boundaries of the flood 
fringe and floodway are located. In addition, the HEC II model indicated that the maximum 
height of the dike should be at the 709.5-foot elevation not the 713-feet elevation as stated in the 
EAW. 


I 0. Section 18 anticipates four to six sellouts per season. There is a discrepancy in Section 6, 
which anticipates two to three sellouts. 


11. As the development is near a river and other wet areas, there likely will be a significant 
amount of insect nuisance during performance hours. Please explain in detail how the developer 
plans to use to deal with this potential nuisance (pesticides?). 


12. In section 25, the question of whether there are scenic views or vistas is marked "No." There 
will likely be comments on the "No" from the residents in Bloomington who think of this section 
of the river as a scenic view or vista. 
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13. What are the plans for the limestone quarry and its mining and crushing operations? Please 
include any permits that maybe required 


14. Section 26 says there will be "significant greening" on the property. While the landfill slopes 
will be covered with grass, there will be little grass on the top of the cover and the landfill cover 
is going to be a parking lot constructed of gravel/class 5 materials. 


15. Section 26 says there will be no visual impacts. Please consider covering the following in the 
EAW: How high will the parking lot light standards and will they be visible to people off site? 
Will the amphitheater roof peak be visible? Will it be lit? What about the light show that will 
accompany certain performances? What about fireworks that may occur at the site? 


16. For Section 29, please provide additional information concerning the 300+ acre lake and the 
clean and quiet businesses so the reader has a better understanding of what is being planned. 
Please show the location of the businesses that are identified in this section. Please note that no 
enclosed structures can be built on the landfill cover. 


17. Section 13 suggests that the city may place a future wellhead in the vicinity of the site thus 
reducing the amount of future site dewatering which would need to take place. While we don't 
administer the wellhead protection program (MDH), it seems unusual that someone would 
intentionally place a municipal wellhead in a landfill discharge area. 


18. McGowan Dike: We have a letter from Mr. James Wolf to the Mayor (Burnsville) dated 
1/26/00 requesting the large dike on this property which was alleged to be placed illegally. Letter 
suggests that this dike has diverts scour flow to the opposite side of the river thus causing erosion 
on the Bloomington side of the river. The EAW talked about enhancements to a flood dike. If 
this is one in the same, the DNR/Corps will need to address this . 
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DEPARTMENT: POLLUTION CONTROL AGENCY 


DATE: May 2, 2000 


TO: Susan Heffron 
Kevin Kain 


FROM: Peter Tiffany - MD/RS ~, 


PHONE: 296-7274 


SUBJECT: Blackdog Amphitheater EA W Comments 


SF-00006-05 (4186) 


STATE OF MINNESOTA 


Office Memorandum 


5.W-57 


These comments are provided by the Closed Landfill Program relative to the second draft of the 
Blackdog Amphitheater EA W received by MPCA on 4/28/2000. The numbering corresponds to 
the numbering in your March 2, 2000 letter to Mr. John Shardlow under the "Issues surrounding 
landfill closure (a variety of sections)" section. 


I. This item has been addressed in the revised EA W. 


2. This item has been addressed in the revised EA W. 


3. This item has been addressed in the revised EAW. 


4. This item has been addressed in the revised EA W. 


5. The memorandum dated May I, 2000 REVISED from Dahlgren Shardlow and Uban states 
that the table in section 10 under Parking erroneously includes grass overflow parking areas. 
A correction will reportedly be made. 


6. This item has been addressed in the revised EA W. 


7. Section 25 still refers to the use oflimestone in the quarry as a parking lot surface material, 
implying that additional mining and crushing would occur. However, the memorandum 
dated May I, 2000 REVISED from Dahlgren Shardlow and Uban states that the reference to 
mining limestone from the quarry for the parking lot will be removed from section 25. If it is 
true that the developer will want to pay to obtain parking lot gravel from a different source, 
then this reference should be removed. Otherwise, the impacts from the mining operations 
should be addressed elsewhere in the EA W. 


8. This item appears to have been addressed in the revised EA W. MPCA staff are in the 
process of performing field verification of the revised map. 


Additional comments are also provided regarding the revised EA W 


I. Information presented in the EA W is mixed regarding the old location versus the new 
location of the amphitheater. The new levee should also be shown on a drawing. It is 
difficult for the Closed Landfill Program to evaluate the revised location of the amphitheater 
and levees in relation to the landfill cover project without seeing the specifics of the revised 
proposal. 


RECYClED PAPER WITH A MINIMUM 
OF 1011. POSTCONSUMER WASTE 


0 
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2. Fourth paragraph on page 38 states that there will be no discharge of sediment downstream. 
This appears to conflict with the statement in the fourth paragraph on page 39 that states that 
water from the quarry area will be pumped out to the Minnesota River. How is the sediment 
removed from the water prior to pumping? 


3. The May 1,2000 REVISED memo from Dahlgren Shardlow and Uban also states that 
additional language will be added to section I 7 discussing a ground water pumpout system 
for the amphitheater once the Kraemer Quarry operation ceases. MPCA will evaluate the 
new language to determine if this future condition is adequately addressed in the EAW. 


4. Section 3 I, there are numerous environmental impact issues that should be summarized here, 
but are not mentioned. We are aware that MDNR and MnDOT have significant concerns 
about the project as proposed, yet there is no mention here about these issues needing to be 
resolved in the future . 
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1313 East Highway 13, Burnsville, Minnesota 55337 612/890"4 I 00 


May 26, 1989 


Rodney E. Massey, P.E. Director 
Ground Water and Solid Waste Division 
Minnesota Pollution Control Agency 
520 Lafayette Road 
st. Paul, MN 55155 


[Ri~~~ llWi~[Q) 
iMAY [3 o. sf 


~CA,. Ground Water 
Solid Waste Div. 


RE: Environmental Assessment Worksheet for Proposed McGowan 
Development Corporation Planned Unit Development to include 
an Amphitheater and Waste Transfer Station, Freeway Landfill 
Site, City of Burnsville 


Dear Mr. Massey: 


The City of Burnsville is in the process of preparing an EAW 
covering the above noted development proposal. The proposed 
project encompasses a large, strategically located property 
within the city, and many factors (including the historical use 
of the site) combine to complicate the development review and 
approval process. 


While the City has identified a number of significant questions 
that will need to be fully addressed in the planning and design 
process, it is safe to say that the community is generally 
supportive of the proposal. The development of an attractive, 
outdoor recreational use along this portion of the Minnesota 
River Corridor is consistent with Burnsville's long range goals 
for this area. The proposed development also seems to offer a 
feasible, tax paying end use for the Freeway Landfill property, 
which is also important to the City. 


Following an initial informal review of this proposal at a joint 
meeting of the Planning Commission and City Council several 
months ago, City Staff was directed to work closely with the 
Applicants to fully address all of the issues related to the 
proposed PUD. Pursuant to that direction, I have assigned our 
planning consultant, John Shardlow of Dahlgren, Shardlow & Uban, 
Inc., to coordinate the planning and design of the project and to 
assemble the necessary information to complete the required EAW. 
That process is now well underway and we have, so far, been 
focusing primarily on transportation and floodplain related 
issues. We have appreciated the assistance and cooperation of 
representatives from the Federal, State, Metropolitan, and county 
agencies that we have been in contact with regarding this 
proposal. 
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Rodney E. Massey 
May 26, 1989 
Page 2 
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I am writing you to request a meeting between appropriate members 
of your department and staff members and consultant to the City 
of Burnsville. The purpose of the meeting would be to identify 
the scope and content of the sections of the EAW related to the 
closure of the landfill. We would also value your advise and 
counsel regarding several project design issues, reasonable 
conditions of approval, ongoing monitoring, etc. 


In closing, let me say that everyone involved with this project 
understands that there are several important questions that must 
be answered before this development should proceed. While we are 
committed to identifying these issues and addressing them 
completely, we would also like to proceed in a timely manner. 
Because we are in the middle of moving into new City facilities, 
I would appreciate it if you would contact John Shardlow to 
arrange this meeting. John can be reached at 339-3300. We have 
discussed this internally and have identified the morning of June 
2nd or the afternoons of June 5 and 6 as possible times for this 
meeting. We would be happy to come to your offices for this 
meeting, or would be happy to host the meeting. You can make 
those arrangements with John Shardlow. We look forward to 
working with you and your staff on this project. 


Sincerely, 


CITY OF BURNSVILLE 


Greg Konat 
Director, Community Development 


cc: Craig Ebeling 
Mark McGowan 
Mike McGowan 
Chuck Siggerud 
Gary Vogel 
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May 8, 2000 


Ms. Susan Heffron, EQB Technical Representative 
Minnesota Pollution Control Agency 
520 Lafayette Rd. N 
Si. Paul, Minnesota 55155-4194 


RE: Black Dog Amphitheater Environmental Assessment Worksheet (EA W) 


Dear Ms. Heffron: 


GW-57 


The Minnesota Pollution Control Agency (MPCA) has participated in an enhanced role in the 
preparation of the Environmental Assessment Worksheet (EA W) for the Black Dog 
Amphitheater. I would like to begin by thanking you and the rest of the MPCA staff for your 
assistance as we have worked through this rather unique collaboration. All of the additional 
language that your staff has provided has been incorporated, without revision or modification, 
directly into the EA W. The City finds the document to be a clearer and stronger document as a 
result of that additional text. 


We also very much appreciate your additional comments, on issues outside the MPCA' s 
enhanced role. They have served essentially as pre-comments on the EA W and they have 
allowed the City to make changes that further clarify the document and eliminate internal 
inconsistencies. Again, we find that the overwhelming majority of these comments have been 
responded to in the revised EA W and the document is better for that input. 


The consultant team, Dahlgren, Shardlow, & Uban, Inc., BRW, SEH, and Paoletti and 
Associates, Inc., have communicated and met directly with members of your review staff during 
this process. There were two memoranda sent to you that noted all of your agency's comments 
and suggestions and identified where the applicable responses have been included in the revised 
EA W. The May 2, 2000 memorandum is the latest of these and it represents a complete 
response to all of the comments the City has received prior to your May 5 letter. You will 
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receive this week an updated version of that memorandum that covers the responses to all of your . . 


comments and suggestions, including those which were included in the May 5 letter. With the 
transmittal of this memorandum the City views the primary working relationship with the MPCA 
in the preparation of the EA W to be completed, although we fully intend to continue to 
communicate with your staff and to take full advantage of their expertise as we review the 
comments from other agencies and individuals to the EA W, and proceed with the processing of 
the PUD application and related agreements. 


Although the overwhelming majority of the comments and suggestions you have offered have 
been addressed, there remairi a couple of issues that merit a bit more discussion. The first is the 
matter of the Traffic Management Plan (TMP) and your suggestion that we prepare and include 
a worst case analysis for the potential for leachate from the closed landfill ending up in the water 
to be pumped out of the amphitheater site, after the Kraemer quarry de-watering stops. You will 
note that additional information has been added to the EAW on both of these issues. We suspect 
that these responses may fall short of the level of detail that you would prefer to see in the EA W. 
I hope that some discussion of each of these issues will convince you that both of these important 
issues will be fully addressed through the ongoing planning , design and monitoring process. 


The developer and the City of Burnsville have contacted the Minnesota Valley Transit Authority 
and they have agreed to allow their facility on Highway 13 to be used to park amphitheater cars 
during events. TJle City and the developer have covered this i.ssue in some length in project 
planning meetings, and although important details remain to be ironed out, we know that the 
PUD process will include the preparation of a detailed TMP. The facility will charge for parking 
and parking at the transit hub will be either significantly cheaper, or free. A convenient shuttle 
service will be provided, that will bring patrons to the amphitheater and back without traveling 
on the freeway. More details than these are not available at this time. 


The traffic analysis has been conducted with very conservative estimates for the number of 
patrons per car and the analysis indicates that with the proposed operational strategies there will 
not be either traffic or air quality problems. The City will address the TMP issue fully in the 
PUD review and approval process and will not only require the TMP but will also continue to . 
monitor and improve it over time. The bottom line is that while we agree that this is an 
important issue and we are committed to following through to make certain that a strong TMP 
gets implemented, given all of the other major obstacles that remain to be cleared before this 
project can proceed, we do not believe it is necessary to concentrate on the details of a Traffic 
Management Plan at this time. 


We have added a significant amount of information in response to your comments related to the 
potential for landfill pollution ending up _in the amphitheater de-watering pumps 20 years from 
now. The City is in the middle of a major review of the entire Kraemer PUD. We expect that 
process to be completed this summer. When that re"'.iew is done, we will have better information 
about the expected life of the quarry and therefore, the Kraemer de-watering. During the same 
time period we expect your agency to be progressing with the landfill closure design. That design 
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and the related monitoring and modeling will give all of us better information to address this 
future issue. Through the PUD approval and in the PUD agreement, the City will address this 
issue and will establish a process for future water testing and appropriate action in the event that 
pollution is identified. Again, we agree that this is an important issue and we wiUwork with 
MPCA staff to identify an effective strategy for dealing with it through the PUD approval and 


. enforcement process. 


In summary, the City of Burnsville believes that the EA W to be published on May 15 is a 
stronger and more complete document as a result of the participation and contributions of the 
MPCA staff. We are grateful for your assistance and we were particularly appreciative of the 
constructive and professional attitude that your entire staff brought to this unique working 
relationship. We can also understand that since the MPCA will not be directly involved in the 
PUD process, you are understandably interested in seeing more detailed responses in the EA Win 
a couple of noted areas. We agree that these issues are important but we simply believe that the 
detailed responses will be better when other related information is available. Finally, given the 
level of interest in this project, we view the publication of the EA W as simply another important 
step in this overall process. We fully expect that more and better information will be developed 
in response to the comments that the City receives on the EA Wand as the closure design process 
and other related work moves forward. 


Thank you again for all of your help. We look forward to working closely with the MPCA 
through the review of the EA W comments and the detailed review of the PUD plans and 
agreements .. 


Sincerely, 


~r1l·14.d--
Gregory J, Konat 
City Manager 
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ENVIRONMENTAL 
ASSESSMENT 
WORKSHEET 


Black Dog Amphitheater 
Proposed by Rose Wild L.L.C. 


Preparer: City of Burnsville 


May 8, 2000 
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ENVIRONMENTAL AssEssMENT WORKSHEET 
Note to preparers: This form is available at www.mnplan.state.mn.us. E4. W Guidelines will be available in 
Spring 1999 at the web site. The Environmental Assessment Worksheet provides information about a project that 
may have the potential for significant environmental effects. The EA W is prepared by the Responsible Governmental 
Unit or its agents to determine whether an Environmental Impact Statement should be prepared. The project proposer 
must supply any reasonably accessible data for -- but should not complete -- the final worksheet. If a complete 
answer does not fit in the space allotted, attach additional sheets as necessary. The complete question as well as the 
answer must be included if the EA Wis prepared electronically. 
Note to reviewers: Comments must be submitted to the RGU during the 30-day comment period fo1Jowing notice of 
the EA W in the EQB Monitor. Comments should address the accuracy and completeness of information, potential 
impacts that warrant further investigation and the need for an EIS. 


I. Project title: Black Dog Amphitheater 


2. Proposer: Rose Wild L.L.C. 3. RGU: City of Burnsville 
Contact person: Martha Fuller Contact person: John Shardlow 
Title: C.F.O. Title: Planning Consultant 
Address: 444 Cedar St. Suite 900 Address: 100 Civic Center Parkway 
City, state, ZIP: St. Paul, MN 55101 City, state, ZIP: Burnsville, MN 55337 
Phone: 651-602-6021 Phone: 612-339-3300 
Fax: 651-222-!055 Fax: 612-337-5601 
E-mail: mfulier@wiid.com E-mail: john.shardlow@ci.burnsville.mn.us 


4. Reason for EA W preparation ( check one). 
__ EIS scoping _x_Mandatory EAW _Citizen petition _RGU discretion __ Proposer volunteered 


If EA W or EIS is mandatory give EQB rule category subpart number and subpart name 


4100.4300 Subpart 34 Sports or entertainment facilities 


5. Project Location. 
County: Dakota 
City/fownship: Burnsville _ 
All of the southeast ¼ of the south half of Section 28, the south V, of the southwest ¼ of Section 28, part of the 
south V, of the northeast 1/4 of Section 28, Township 27 N, Range 24 W 


Attach each of the following to the EAW: 
County map showing the general location of the project; 


• U.S. Geological Survey 7.5 minute, 1:24,000 scale map indicating project boundaries (photocopy 
acceptable); 


• Site plan showing all significant project and natural features. 
• Vicinity Map 


(See Section 5) 


6. Description. 


a. Provide a project summary of 50 words or less to be published in the £QB Monitor. 


The proposed Black Dog Amphitheater is an outdoor music and entertainment venue. It will seat 19,500 persons, 
with approximately 7,200 seats under a roof structure and 12,300 lawn seats. The project site is west of I-35W, 
south of the Minnesota River, in the City of Burnsville, Dakota County, Minnesota. 
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b. Give a complete description of the proposed project and related new construction. Attach additional sheets as 
necessary. Emphasize construction, operation methods and featllres that will cause physical manipulation of the 
environment or will produce wastes. Jnclude modifications to existing equipment or industrial processes and 
significant demolition, removal or remodeling of existing structures. lndicate the timing and duration of 
construction activities. 


(See Section 6) 


c. Explain the project purpose; if the project will be carried out by a governmental unit, explain the need for the 
project and identify its beneficiaries. 


(See Section 6) 


d. Are future stages of this development including development on any outlots planned or likely to happen? 
Yes XNo 


If yes, briefly describe future stages, relationship to present project, timeline and plans for environmental review. 


The previous PUD approval anticipated the development of a marina as phase three of this development. At this 
point, the landowner and applicants have indicated that the area previously reserved for the marina will now be 
part of a wetland restoration effort. 


e. ls this project a subsequent stage of an earlier project? _x Yes _No 
If yes, briefly describe the past development, timeline and any past environmental review. 


This project is the second phase of a Planned Unit Development reviewed and approved in 1990. The first phase 
included the Hennepin County Trash Transfer Station adjacent to 135, which has been built. 


7. Project magnitude data . 


Total project acreage: 159.9 acres 


Number of residential units: 
Unattached: None 
Attached: None 
Maximum units per building: None 


Commercial, industrial or institutional building area (gross floor space): NIA 
lndicate areas of specific uses (in square feet): 
Office: NIA 
Retail: NIA 
Warehouse: NIA 
Light industrial: NIA 
Other commercial (specify): NIA 


Manufacturing: NIA 
Other industrial: NIA 
Institutional: NIA 
Agricultural: NIA 


Building height: Height of roof structure - If over 2 stories, compare to heights of nearby buildings 


(See Section 7) 


8. Permits and approvals required. List all known local, state and federal permits, approvals and financial 
assistance for the project. lnclude modifications of any existing permits, governmental review of plans and aJI 
direct and indirect forms of public financial assistance including bond guarantees, Tax Increment Financing and 
infrastructure. 


(See Section 8) 
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9. Land use. Describe current and recent past land use and development on the site and on adjacent lands . 
Discuss project compatibility with adjacent and nearby land uses. Indicate whether any potential conflicts 
involve environmental matters. Identify any potential environmental hazards due to past site uses, such as soil 
contamination or abandoned storage tanks, or proximity to nearby hazardous liquid or gas pipelines. 


(See Section 9) 


10. Cover types. Estimate the acreage of the site with each of the following cover types before and after 
development: 


(See Section I 0) 


11. Fish, wildlife and ecologically sensitive resources. 
a. Identify fish and wildlife resources and habitats on or near the site and describe how they would be 
affected by the project. Describe any measures to be taken to minimize or avoid impacts. 


(See Section 11) 


b. Are any state-listed (endangered, threatened or special concern) species, rare plant communities or other 
sensitive ecological resources such as native prairie habitat, colonial waterbird nesting colonies or regiona11y rare 
plant communities on or near the site? 


Yes _x_No 


If yes, describe the resource and how it would be affected by the project. Indicate if a site survey of the 
resources has been conducted and describe the results. If the DNR Natural Heritage and Nongame Research 
program has been contacted give the correspondence reference number: . 
Describe measures to minimize or avoid adverse impacts . 


12. Physical impacts on water resources. Will the project involve the physical or hydrologic alteration -­
dredging, filling, stream diversion, outfall structure, diking, and impoundment -- of any surface waters such as a 
lake, pond, wetland, stream or drainage ditch? _x Yes _No 
If yes, identify water resource affected and give the DNR Protected Waters Inventory number(s) if the water 
resources affected are on the PWI. 
Describe alternatives considered and proposed mitigation measures to minimize impacts. 


(See Section 12) 


13. Water use. Will the project involve installation or abandonment of any water wells, connection to or changes 
in any public water supply or appropriation of any ground or surface water (including dewatering)? 
_Yes _K_No 
If yes, as applicable. give location and purpose of any new wells; public supply affected, changes to be made, 
and water quantities to be used; the source, duration, quantity and purpose of any appropriations; and unique 
well numbers and DNR appropriation pennit numbers, if known. Identify any existing and new wells on the site 
map. If there are no wells known on site, explain methodology used to determine. 


(See Section 13) 


14. Water-related land use management district. 
district, a delineated 100-year flood plain, or a 
district? _x_ Yes _No 


Does any part of the project involve a shoreland zoning 
state or federally designated wild or scenic river land use 


If yes, identify the district and discuss project compatibility with district land use restrictions. 


(See Section 14) 
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15. Water surface use. Will the project change the number or type of watercraft on any water body? 
_Yes _x_No 
lf yes, indicate the current and projected watercraft usage and discuss any potential overcrowding or conflicts 
with other uses. 


16. Erosion and sedimentation. Give the acreage to be graded or excavated and the cubic yards of soil to be 
moved. 
Describe any steep slopes or highly erodible soils and identify them on the site map. Describe any erosion and 
sedimentation control measures to be used during and after project construction. 


(See Section I 6) 


17. Water quality: surface water runoff. 
a. Compare the quantity and quality of site runoff before and after the project. Describe permanent controls to 
manage or treat runoff. Describe a1_1y stormwater pollution prevention plans. 


(See Section 17) 


b. Identify routes and receiving water bodies for runoff from the site; include major downstream water bodies as 
well as the immediate receiving waters. Estimate impact runoff on the quality of receiving waters. 


(See Section 17) 


18. Water quality: wastewaters. 


19. 


a. Describe sources, composition and quantities of all sanitary, municipal and industrial wastewater produced 
or treated at the site. 


(See Section 18) 


b. Describe waste treatment methods or pollution prevention efforts and give estimates of composition after 
treatment. Identify receiving waters, including major downstream water bodies, and estimate the discharge 
impact on the quality of receiving waters. If the project involves on-site sewage systems, discuss the 
suitability of site conditions for such systems. 


(See Section 18) 


c. If wastes will be discharged into a publicly owned treatment facility. identify the facility, describe any 
pretreatment provisions and discuss the facility's ability to handle the volume and composition of wastes, 
identifying any improvements necessary. 


(See Section 18) 


d. If the project requires disposal of liquid animal manure, describe disposal technique and location and 
discuss capacity to handle the volume and composition of manure. Identify any improvements necessary. 
Describe any required setbacks for land disposal systems. 


(See Section 18) 


Geologic hazards and soil conditions. 
Approximate depth (in feet) 
To ground water: 3ft. minimum, 27 ft. average 
To bedrock: 3 ft. minimum, 27 ft. average 
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Describe any of the following geologic site hazards to ground water and also identify them on the site map: 
sinkholes, sha11ow limestone formations or karst conditions. Describe measures to avoid or minimize 
environmental problems due to any of these hazards. 


(See Section 19) 


b. Describe the soils on the site, giving NRCS (SCS) classifications, if known. Discuss soil granularity and 
potential for groundwater contamination from wastes or chemicals spread or spiiled onto the soils. Discuss any 
mitigation measures to prevent such contamination. 


(See Section 19) 


20. Solid wastes, hazardous wastes, storage tanks. 
a. Describe types, amounts and compositions of solid or hazardous wastes, including solid animal manure, 
sludge and ash, produced during construction and operation. Identify method and location of disposal. For 
projects generating municipal solid waste, indicate if there is a source separation plan; describe how the project 
will be modified for recycling. If hazardous waste is generated, indicate if there is a hazardous waste 
minimization plan and routine hazardous waste reduction assessments. 


(See Section 20) 


b. Identify any toxic or hazardous materials to be used or present at the site and-identify measures to be used to 
prevent them from contaminating groundwater. If the use of toxic or hazardous materials will lead to a regulated 
waste, discharge or emission, discuss any alternatives considered to minimize or e1iminate the waste, discharge 
or emission. 


(See Section 20) 


c. Indicate the number, location, size and use of any above or below ground tanks to store petroleum products or 
other materials, except water. Describe any emergency response containment plans. 


(See Section 20) 


21. Traffic. 
Parking spaces added: 6,300. 
Existing spaces (if project involves expansion): Q. 
Estimated total daily traffic generated: 11,560 vehicles (design event) or 13,930 vehicles (maximum). 
Estimated maximum peak hour traffic generated (if known) and time of occurrence: (See Section 21). 


Provide an estimate of the impact on traffic congestion on affected roads and describe any traffic improvements 
necessary. If the project is within the Twin Cities metropolitan area, discuss its impact on the regional 
transportation system. 


(See Section 2 I) 


22. Vehicle-related air emissions. Estimate the effect of the project's traffic generation on air quality, including 
carbon monoxide levels. Discuss the effect of traffic improvements or other mitigation measures on air quality 
impacts. Note: If the project involves 500 or more parking spaces, consult EA W Guidelines about whether a 
detailed air quality analysis is needed. 


(See Section 22) 


23. Stationary source air emissions. Describe the type, sources, quantities and compositions of any emissions 
from stationary sources of air emissions such as boilers, exhaust stacks or fugitive dust sources. Include any 
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hazardous air pollutants (consult EAW Guidelines for a listing) and any greenhouse gases (such as carbon 
dioxide, methane, nitrous oxide) and ozone-depleting chemicals (chloro-fluorocarbons, hydrofluorocarbons, 
perfluorocarbons or sulfur hexafluoride). Also describe any proposed pollution prevention techniques and 
proposed air pollution control devices. Describe the impacts on air quality. 


(See Section 23) 


24. Odors, noise and dust. Will the project generate odors, noise or dust during construction or during operation? 
X Yes _No 
If yes, describe sources, characteristics, duration, quantities or intensity and any proposed measures to mitigate 
adverse impacts. Also identify locations of nearby sensitive receptors and estimate impacts on them. Discuss 
potential impacts on human health or quality of life. (Note: fugitive dust generated by operations may be 
discussed at item 23 instead of here.) 


(See Section 24) 


25. Nearby resources. Are any of the following resources on or in proximity to the site? 
Archaeological, historical or architectural resourceS? _Yes _K_No 
Prime or unique farmlands or land within ari agricultural preserve? _ Yes _K_No 
Designated parks, recreation areas or trails? X Yes _No 
Scenic views and vistas? _ Yes XNo 
Other unique resources? X Yes _No 
If yes, describe the resource and identify any project-related impacts on the resource. Describe any measures to 
minimize or avoid adverse impacts. 


(See Section 25) 


26. Visual impacts. Wil1 the project create adverse visual impacts during construction or operation? Such as glare 
from intense lights, lights visible in wilderness areas and large visible plumes from cooling towers or exhaust 
stacks? Yes _K_No 
If yes, explain. 


27. Compatibility with plans and land use regulations. Is the project subject to an adopted local comprehensive 
plan, land use plan or regulation, or other applicable land use, water, or resource management plan of a local, 
regional, state or federal agency? 
_x Yes _No. If yes, describe the plan, discuss its compatibility with the project and explain how any conflicts 
will be resolved. If no, explain. 


(See Section 27) 


28. Impact on infrastructure and public services. Will new or expanded utilities, roads, other infrastructure or 
public services be required to serve the project? ...K_ Yes _No. If yes, describe the new or additional 
infrastructure or services needed. (Note: any infrastructure that is a connected action with respect to the project 
must be assessed in the EAW; see EA W Guidelines for details.) 


(See Section 28) 


29. Cumulative impacts. Minnesota Rule part 4410.1700, subpart 7, item B requires that the RGU consider the 
"cumulative potential effects of related or anticipated future projects" when determining the need for an 
environmental impact statement. ldentify any past, present or reasonably foreseeable future projects that may 
interact with the project described in this EAW in such a way as to cause cumulative impacts. Describe the 
nature of the cumulative impacts and summarize any other available information relevant to determining 
whether there is potential for significant environmental effects due to cumulative impacts (or discuss each 
cumulative impact under appropriate item(s) elsewhere on this form). 
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30. Other potential environmental impacts. If the project may cause any adverse environmental impacts not 
addressed by items I to 28, identify and discuss them here, along with any proposed mitigation. 


(See Section 30) 


31. Summary of issues. Do not complete this section if the EA Wis being done for EIS scoping; instead, address 
relevant issues in the draft Scoping Decision document, which must accompany the EA W. List any impacts and 
issues identified above that may require further investigation before the project is begun. Discuss any 
alternatives or mitigative measures that have been or may be considered for these impacts and issues, including 
those that have been or may be ordered as pennit conditions. 


(See Section 31) 


RGU CERTIFICATION. The Environmental Quality Board will only accept SIGNED Environmental 
Assessment Worksheets for public notice in the EQB Monitor. 
I hereby certify that: 
• The information contained in this document is accurate and complete to the best of my knowledge. 
• The EA W describes the complete project; there are no other projects, stages or components other than those 
described in this document, which are related to the project as connected actions or ·phased actions, as defined at 
Minnesota Rules, parts 4410.0200, subparts 9b and 60, respectively. 
• Copies of this EAW are being sent to the entire EQB distribution list. 


Signature~~~ 


Title P/4 .. .,.~) c .. ,,,s ..... ,1/"'-, I-
Date 


Environmental Assessment Worksheet was prepared by the staff of the Environmental Quality Board at 
Minnesota Planning. For additional information, worksheets or for EA W Guidelines, contact: Environmental Quality 
Board, 658 Cedar St., St. Paul, MN 55155, 651-296-8253, or www.mnplan.state.mn.us 
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2. Proposer 


Rose Wild L.L.C. 


Contact Person: Martha Fuller, C.F.O. 


444 Cedar Street 
Suite 900 
St. Paul, Minnesota 55101 
651-602-602 I (phone) 
651-222-1055 (fax) 
mfuller@wild.com 
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3. Responsible Governmental Unit: 


City of Burnsville 


Contact Person: John Shardlow, Planning Consultant 
City of Burnsville 
JOO Civic Center Parkway 
Burnsville, MN 55337 
612-339-3300 
612-337-5601 
john.shardlow@ci.burnsville.mn.us 
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Reason for EA W Preparation 


Mandatory Category Rule Number 4100.4300 Subpart 34 - Sports or 
Entertainment Facilities 


The project involves the construction of an outdoor music and arts entertainment 
amphitheater with a peak attendance of 19,500 persons and an average 
attendance of about 8,000 persons . 
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5. Project Location 


City of Burnsville, Dakota County, Minnesota 


All of the southeast 1/4 of the south half of Section 28, the south ½ of the southwest 1/4 of 
Section 28, part of the south ½ of the northeast 1/4 of Section 28, Township 27 N, Range 
24W 


Attached Documents: 
County Map showing the general location of the project 


• USGS 7.5 minute, I :24,000 scale map indicated project boundaries 
• Site plan showing all significant project features. 
• Vicinity Map 
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County Map with Project Location 


Black Dog Amphitheater 


Burnsville, Minnesota 
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Project Vicinity Map 
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6. Description 


a. Provide a project summary of 50 words or less to be published in the EQB 
Monitor: 


The proposed Black Dog Amphitheater is an outdoor music and 
entertainment venue. It will contain seating for 19,500 persons, with 
approximately 7,200 seats under a canopy structure and 12,300 lawn seats. 
The project site is west of I-35, south of the Minnesota River, in the City of 
Burnsville, Dakota County, Minnesota. 


b. Give a complete description of the proposed project and related new 
construction. Attach additional sheets as necessary. Emphasize 
construction, operation methods and features that will cause physical 
manipulation of the environment or will produce wastes. Include 
modifications to existing equipment or industrial processes and significant 
demolition, removal or remodeling of existing structures. Indicate the timing 
and duration of construction activities. 


The proposed development is a Planned Unit Development (PUD) consisting 
of an outdoor entertainment amphitheater (the Amphitheater). The site 
contains a total of 159.9 acres and is located adjacent to the Minnesota River, 
to the west of Interstate 35W in northern Burnsville . 


The Amphitheater is being designed to accommodate a maximum seating 
capacity of 19,500, with 7,200 seats under a canopy structure and the remainder 
accommodated on a sloped grass area. The season of use for the Amphitheater 
is mid-May to mid-September. Normal operating hours will be from 8:00 p.m. 
to 11 :00 p.m., with the majority of events anticipated to occur on weekend 
evenings. The amphitheater is expected to host between 25-35 performance 
events per season, with an estimate of performance frequency and attendance in 
an average season as follows: 


• 4 to 6 events would be less than 10,000 patrons in attendance 
I 8 to 22 events would be from 10,000 to 15,000 
4to 6 events would be from 15,000 to 19,500 


The amphitheater is projected to open partially in the Summer 2001 concert 
season. 


The subject property is owned by R. B. McGowan Company and has been the 
site of a sanitary landfill and a limestone quarry. Approximately 140 acres of 
the property is a permitted sanitary landfill known as the Freeway Landfill, 
pennit number SW-050. The landfill operated from I 969 to I 990. The 
landfill was added to the National Priority List (NPL) by the U.S. EPA in 
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1986 following discovery of ground water contamination. Sites added to the 
NPL are also referred to as superfund sites. The landfill has remained on the 
NPL to date. Under authority of State Statute 115B.39, MPCA will negotiate 
a binding agreement (BA) with the landfill owner, R. B. McGowan 
Company, and proceed with design, construction, and operation of a new 
landfill cover and active gas extraction system. Following completion of 
construction, MPCA will seek from U.S. EPA removal of the Freeway 
Landfill from the NPL, as this construction will encompass an adequate 
remediation of the site. 


A significant quantity of waste previously landfilled in the flood plain near 
the north central portion of the property will be excavated and placed on 
higher elevations of the landfill. This work will be done to both remove the 
waste from the flood plain to reduce contact of water with the waste, and to 
provide fill in the upper portions of the waste pile for the purposes of 
finishing the upper portion of the landfill cover as a parking lot for 
amphitheater patrons. This waste relocation would be performed whether or 
not the amphitheater was being developed. The waste excavation will likely 
take place during winter months when the level of the Minnesota River is 
seasonally low. Most of the excavated area will be backfilled to the current 
elevation with clean soil. A portion of the excavated area will be used to 
construct a sedimentation basin to capture surface water collected from the 
finished landfill cover to allow settlement of sediment in the runoff water 
prior to discharge to the river. This runoff water will not contain landfill 
leachate or be in contact with landfill waste. 


Another portion of the site that is currently landfill will be used to construct a 
new freeway interchange for Interstate 35W and Embassy Road. For 
economic and liability reasons, waste from this area will be excavated and 
backfilled with clean structural fill. The excavated waste will also be 
relocated on top of the existing pile to build adequate grades for the parking 
lot. Relocation of this waste would not occur if the interchange did not need 
to be built. 


A geomembrane ( continuous plastic sheet) will be installed down to bedrock 
along the west boundary of the landfill adjacent to the amphitheater grass 
seating. The purpose of installing the geomembrane is to I.) reduce the 
potential to draw contaminated groundwater from under the landfill if and 
when a dewatering system is installed near the McGowan quarry to keep the 
amphitheater from filling up with ground water once the Kraemer Quarry 
dewatering system is terminated, 2.) to reduce the potential that atmospheric 
oxygen will be drawn into the waste from the west if the vacuum applied by 
the landfill active gas extraction system is too great, as buried waste can 
begin to spontaneously combust if too much oxygen is introduced, and 3.) to 
reduce the potential that landfill gas could migrate to the amphitheater 
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seating area causing unnecessary health risks to amphitheater patrons. 
Installation of this geomembrane would not be necessary if development of 
the amphitheater did not occur. 


The southern boundary of the landfill may also have additional waste 
excavated and relocated on to the main waste mass. This area will be used as 
an underground utility corridor for water supply and wastewater force main. 
In addition, a utility road for conveyance of heavy support vehicles to the 
amphitheater will be constructed off landfill cover, as the weight of these 
vehicles could cause possible damage to the geomembrane barrier layer. 
Relocation of most of the waste along the southern boundary would not 
occur if the amphitheater was not developed 


c. Explain the purpose of the project; if the project will be carried out by a 
governmental unit, explain the need for the project and identify its 
beneficiaries. 


The purpose of the project is to provide a venue for outdoor music and 
entertainment. The project will not be carried out by a governmental unit; it 
will be carried out by Rose Wild L.L.C., a joint venture of the National 
Hockey League's Minnesota Wild hockey team and local event promoter 
Rand Levy of Rose Presents . 


d. Are future stages of this development including development on any outlots 
planned or likely to happen? _Yes _K_No 


The previous PUD approval anticipated the development of a marina as 
phase three of this development. At this point, the area previously reserved 
for the marina will be part of a wetland restoration area. Any future plans for 
a marina would require an amendment to the PUD and would be subject to 
additional environmental review. 


e. Is this project a subsequent stage of an earlier project? _x Yes _No 


The McGowan PUD approved in the early 1990s included the Hennepin 
County Trash Transfer Station as its first phase. The transfer station was 
included within the Environmental Impact Statement prepared by Hennepin 
County and focused on trash transfer station locations. The transfer station 
in Burnsville was built in 1990 . 
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7. Project Magnitude Data: 


Total Project Acreage: 159.9 


Number of residential units 
Unattached: None 
Attached: None 
Maximum units per building NIA 


Commercial, industrial or institutional building area (gross floor space): NIA* 


Office: NIA 
Retail: NIA 
Warehouse: NIA 
Lightlndustrial: NIA 
Other Commercial (specify): NIA 


Manufacturing: NIA 
Other Industrial: NIA 
Institutional: NI A 
Agricultural: NI A 


Building Height (if over 2 stories, compare to heights of nearby buildings): 


It is important to describe height calculations for the Amphitheater roof structure 
in relationship to base elevation calculations. The Amphitheater roof structure is 
stepped. The maximum height of the roof, measured from the bottom of the 
quarry, is 60 ft.; the bottom of the quarry is at a base elevation of 670 ft. and the 
top of the highest roof is at an elevation of 730 ft. The height of the roof at each 
of its sides is 48 ft.; the sides of the roof are at an elevation of 718 ft. 


The stage is proposed at an elevation of 677 ft. The highest point of the back of 
berm seating is proposed at an elevation of732 ft., with another IO ft. high sound 
berm beyond the seating at an elevation of 734 ft. at its highest point, and then 
slopes downward in a horseshoe shape. 


As part of this Environmental Assessment Worksheet, measurements were made 
to determine the distance between the proposed amphitheater and the closest 
residential structure and lot line across the Minnesota River in the City of 
Bloomington, as well as three other receptor sites (see Section 24 for more 
detailed information and a map of noise receptor locations): 


Receptor No. I, Overlook Circle, Bloomington: distance from stage = 4,250 
ft.; street elevation= 820 ft.; house grade elevation= 828 ft. 


• Receptor No. 2, Vista Circle, Burnsville: distance from stage = 7,150 ft.; 
street elevation = 920 ft. 
Receptor No. 3, Black Dog Park Entrance: distance from stage = 6,450 ft.; 
grade elevation = 724 ft. 
Receptor No. 3A, Meadow Brook Village, Burnsville: distance from stage = 
8,950 ft.; grade elevation= 874 ft. 
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There is one other structure adjacent to the site, being the Trash Transfer Station. 
The center of the Trash Transfer Station is located 2,550 feet from the center of 
the amphitheater stage. Its roof height reaches a similar elevation as the 
Amphitheater roof. 


* The amphitheater and dike would cover approximately 40-45 acres. Parking 
areas would cover about 55 acres . 
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8 . List all known local, state, and federal permits/approvals/funding required: 


• List all known local, state and federal permits, approvals and financial assistance 
for the project. Include modifications of any existing pennits, governmental 
review of plans and all direct and indirect forms of public financial assistance 
including bond guarantees, Tax Increment Financing and infrastructure. 


FEDERAL TYPE OF PERMIT/APPROVAL STATUS 


FHWA Access Revision Request Approval Future 


U.S. Anny Corps Section IO Penni! Work in Public Future 
of Engineers Waters: Storm Sewer Outlet 


U.S. Army Corps Riprap on Riverbank to Protect Dike Future 
of Engineers 


U.S. Anny Corps Section 404 Construction on Portion Future 
of Engineers of Protected Wetland, Amphitheater, 


Interchange Modification, and Embassy 
Road access from the south 


U.S. Anny Corps Section 404 Construction on Portion Previously Approved, • of Engineers of Protected Wetland, Interchange but to be included in 
Modification overall project pennit 


STATE TYPE OF PERMIT/APPROVAL STATUS 


MnDOT Approval of Interchange Geometric Pending 
Design 


MnDOT Project Memorandum I-35W/Black Future 
Dog Road Interchange Modifications 


MnDOT Construction Penni! for l-35W/Black Future 
Dog Road Interchange Modifications 


MnDNR Review Permit for Development Future 
in the Floodplain 


MPCA Indirect Source Pennit Future 


MPCA Closure Plan Landfill Area In Process 


MPCA Development Agreement - Amphitheater In Process 
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- MPCA NPDES permits for construction Future 
Activities and Stormwater Discharge 


MPCA Section 40 I Water Quality Future 
(Construction Permit) 


MPCA Proposer can apply for a noise variance 
if acoustical analyses show a violation of 
the MPCA noise rules 


REGIONAL TYPE OF PERMIT/APPROVAL STATUS 


Metropolitan Council Approval of Revision of Approved 
Highway Interchange Ramp 


Lower Minnesota Review Grading and Erosion Future 
River Watershed Control Plans 
District 


COUNTY TYPE OF PERMIT/APPROVAL STATUS 


Dakota County Approval of Local Street Future • Improvements Affecting County 
Highway System 


Dakota County Review and Comment on Grading Future 
Soils and Water and Erosion Control Plans 
Conservation District 


LOCAL TYPE OF PERMIT/APPROVAL STATUS 


City of Burnsville Development Stage Approval (PUD) Future 


City of Burnsville Conditional Use Permit for Pending Future 
Construction in Floodway 
(Incorporated in PUD Review) 


City of Burnsville Grading Permit Future 


City of Burnsville Buildings Permits Future 


City of Burnsville Occupancy Permits Future 


City of Burnsville Wetland Conservation Act Future 
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(as LGU/RGU) 


City of Burnsville 
(as LGU/RGU) 


impact to wetlands, amphitheater 


Wetland Conservation Act 
issue concerning impact to wetlands, 
Interchange Modifications 


PUBLIC FINANCIAL ASSISTANCE 


Pending 


Rose Wild LLC will pay the costs related to the design and construction of the 
Black Dog Amphitheater. The State, using dollars from the Solid Waste Fund, 
will pay the design and construction costs associated with the closing of the 
Freeway Landfill. This includes designing and constructing the landfill cover to 
accommodate development of a parking lot for the amphitheater and relocating 
waste for the proposed freeway interchange. The incremental costs associated for 
this development will be paid back to the State from the Rose Wild and/or City 
of Burnsville. In addition, the City of Burnsville will be responsible for the 
maintenance of the parking lot and the sedimentation basins. The City of 
Burnsville's role in the public/private partnership will be to provide the 
infrastructure improvements necessary to accommodate the amphitheater. These 
improvements include improved freeway interchanges for access off I-35W at 
Black Dog Road and Cliff Road, an improved Cliff Road, which will extend 
westerly and southerly to T.H. 13, and the extension of a new, improved 
Embassy Road, as a minor arterial roadway connecting south to Cliff Road. All 
of these roadway projects will include utility adjustments and stormwater 
improvements. The construction will be completed in accordance with a 
National Pollutant Discharge Elimination System (NPDES) General Permit for 
storm water discharge as issued by the Minnesota Pollution Control Agency. 


The City of Burnsville will be using Tax Increment Financing funds for some of 
these improvements, along with MSA funds, assessments, utility funds and other 
potential sources generated from the Project Area. The tax increment financing 
plan for amphitheater related improvements has been submitted to Dakota 
County and Independent School District 191. In February 2000, the City of 
Burnsville held a public hearing regarding the TIF plan . 
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Land Use. 


Describe current and recent past land use and development on the site and on 
adjacent lands. Discuss project compatibility with adjacent and nearby land 
uses. Indicate whether any potential conflicts involve environmental matters. 
Identify any potential environmental hazards due to past site uses, such as soil 
contamination or abandoned storage tanks, or proximity to nearby hazardous 
liquid or gas pipelines. 


The vast area located west of I-35W and north of the Chicago & North Western 
Railroad tracks has been dominated by two land uses for more than thirty years: 
sanitary landfills and limestone quarries. The R.B. McGowan property has been 
the site of the Freeway Landfill, which is proposed for closure and removal from 
the superfund list. Limestone has been mined from the western portion of the 
property, adjacent to the Minnesota River, and this is the location of the proposed 
amphitheater facility. 


The Minnesota River flows on the north side of the site. This is a Minnesota 
"protected water" and federal "water of the U.S.," classified as a navigation 
channel. Any encroachment or work (such as riprap) below the Ordinary High 
Water Level would require both MNDR and USCOE permits (see additional 
comments in Section 12). The land immediately west of the amphitheater site and 
its dike is floodplain, forest and wetland. In accordance with the City 
Comprehensive Plan and the Planned Unit Development agreement covering this 
parcel - owned by Edward Kraemer and Sons - the land will remain in floodplain 
forest condition in perpetuity, buffering the amphitheater site. 
Immediately to the south of the McGowan property is the several hundred acre 
quarry that is owned and operated by Edward Kraemer & Sons. Another major 
sanitary landfill is located to the west of the Kraemer quarry and is owned and 
operated by U.S. Waste. U.S. Salt controls a 7.2-acre parcel to the north and east of 
the McGowan land. This site is approved for the storage and transshipment of road 
deicing salt. 


A number of commercial and industrial businesse~ are located to the south of the 
Edward Kraemer land, including Rudy Luther's Burnsville Volkswagen, Knox 
Lumber, and the Yellow Freight Truck Tenninal. These businesses are located far 
enough away from the proposed development so that they will not likely be 
affected by it, except as the new local street improvements and the subsequent 
movement of amphitheater related traffic is concerned. 


After an extensive review of the documents and correspondence related to the 
closure of the Freeway landfill, the City of Burnsville has reached the conclusion 
that the environmental issues surrounding this matter will have been adequately 
addressed when the required binding agreement is completed and the amphitheater 
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development plan is completed and accepted by the MPCA. The City supports the 
continued work, by both the landowner and the MPCA, toward the resolution of the 
issues that remain to be agreed upon in order to complete this important process. 
Questions within this worksheet that address issues covered by either the binding 
agreement or the development agreement are answered in a summary format. 
Persons requesting more information should contact the Burnsville Planning 
Department. 
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Cover Types 


Estimate the acreage of the site with each of the following cover types before and 
after development. 


Types 1-8 wetlands 
Wood/Forest 
Brush/Grassland 
Cropland 


BEFORE DEVELOPMENT 


Lawn/Landscaping 
Impervious Surfaces 
Other (Describe) 


Because of the nature of the historic use of the McGowan Property, it is not hard to 
understand that it cannot be readily summarized in typical acreage categories. The 
Brush/Grassland category is by far the largest acreage in the existing condition, but 
it is important to recognize that this is the covered portion of the landfill. In many 
places the landfilled area remains sparsely vegetated. There is such a negligible 
amount of impervious surface in the current condition that this has simply been 
added into the Landfill category. The Quarry category is self-explanatory. 


The acreage below is as listed on the attached original property plat for each lot or 
outlot within the development area of the amphitheater (see Figure JO.I). (The 
underlying plat will change as part of the proposed development and is shown here 
for reference purposes). The acreage for the adjacent Trash Transfer Station and 
the small Outlot A is excluded from the overall new development area. 


Area 
Block 2, Lot 1: Landfill 
Block 2, Lot 2: Quarry 
Outlot A, Area next to freeway 
Outlot B, Trash Transfer Station 
Outlot C, Original marina site 
Outlot D, Area south of Johnson Salt 
Outlot E, Proposed road to marina 
Outlot F, Embassy Road and Freeway Interchange 


Total existing acreage 


AFTER DEVELOPMENT 


Area 
Grass Berm Seating at Amphitheater 
Building Area/Impervious Surface 


Amphitheater and Walkways 
Quarry Bottom and Sides 


Acres 
93.71 
38.75 


n/a 
n/a 


9.96 
6.72 
l.64 
9.12 


159.9 


Acres 
6.28 


5.68 
17.00 
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Parking 
Parking Adjacent to Amphitheater 
Gravel Parking at Amphitheater 


8.60 
53.47 


Roadways 
Paved (Embassy Road and Interchange) 4.13 
Gravel (Ticketing Magazines) 6.30 


Ponding 
Quarry NURP Pond 
Major NURP Pond 


All remaining Brush/Grassland/Trail Areas 
Total after development acreage 


.79 
6.65 


51.00 
159.9 
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Fish, wildlife and ecologically sensitive resources. 


a. Identify fish and wildlife resources and habitats on or near the site and 
describe how they would be affected by the project. Describe any 
measures to be taken to minimize or avoid impacts. 


Throughout the period from 1969 to the present, the subject property has been 
the site of very intensive activity. Virtually the entire area has been 
substantially altered through either mining or land filling activity. The vast 
majority of the native vegetative cover has been removed. 


There is some habitat provided by the volunteer grasses that have emerged on 
the covered landfill and the fast growing, soft wooded species of trees that have 
grown around the perimeter of the land fill. The development plans proposed 
for the area are the installation of landscaping, including the creation of grass 
areas, as well as the creation of permanent ponding areas. Therefore, while the 
construction process may have some negative affect on wildlife habitat, the 
ultimate effect of the development will be to provide some additional wildlife 
habitat. 


b. Are any state-listed (endangered, threatened or special concern) species, rare 
plant communities or other sensitive ecological resources such as native prairie 
habitat, colonial waterbird nesting colonies or regionally rare plant 
communities on or near the site? 


There are no known native species of plant or animal that are officially listed 
as state endangered, threatened, or of particular concern present on the 
subject property . 
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Physical impacts on water resources. 


Will the project involve the physical or hydrologic alteration - dredging, filling, 
stream diversion, outfall structure, diking and impoundment - of any surface waters 
such as a lake, pond, wetland, stream or drainage ditch? 


Modification of Existing Dike 


Preliminary plans for the development of the amphitheater called for the existing 
dike between the quarry and the Minnesota River to be increased in elevation, in 
order to protect the facility from the 100 year flood event. The floodplain analysis 
conducted by Eugene A. Hickock & Associates (See Section 14) indicated that this 
increase in elevation would result in an increase in flood elevations upstream. This 
fact was reviewed with representatives of the Minnesota Department of Natural 
Resources and the U.S. Army Corps of Engineers and it was agreed that the 
elevation of the dike should not be increased beyond the 713.3-foot elevation. 


The City has retained S.E.H. to study this issue further. S.E.H. met independently 
with representatives of the US Army Corps of Engineers, DNR and the Lower 
Minnesota River Watershed District to discuss the base hydraulic model for the 
analysis and to agree upon an appropriate methodology for analyzing the site. 
The hydraulic modeling was intended to determine the maximum levee height in 
the current location without increasing the 100-year profile on the river. Based 
on the revised model, SEH found that the maximum levee height in the current 
location would be 709.5 without increasing the 100-year profile on the river. 
Therefore, the existing levee would need to be lowered from it's current 
elevation to an elevation no higher than 709.5. This elevation coincides with the 
710.0 no-occupancy elevation that appears in the 1990 PUD agreement for the 
site. 


As a result of the final hydraulic analysis, it is proposed to lower the existing 
levee to match the pre-levee contours, and reconstruct a new levee 
approximately 800 feet to the south of the existing levee. The hydraulic 
modeling indicates that a levee constructed in this location, while in the I 00-year 
floodplain, would keep the proposed project out of the floodway. The new levee 
location could be constructed to elevation 720.0, providing flood protection to 
the proposed amphitheater for the 100 year flood on the Minnesota River without 
increasing the 100 year profile of the river and without causing any additional 
flood-related issues for upstream communities. The modeling is under review of 
the U.S. Army Corps of Engineers and DNR at this time. 


Wetland Impact 


The amphitheater project and the related infrastructure to serve the site will 
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affect existing wetland resources. The proposed I 13th Street Interchange and that 
portion of Embassy Road within the project site had previously been reviewed 
for wetland impacts. The results of the review and subsequent mitigation plan 
were included in an U.S. Army Corps of Engineers permit issued for the 
interchange project. Due to additional impacts on the site itself and from the 
proposed infrastructure serving the site, it was decided to look at all impacts and 
mitigation as part of one single analysis, and approach the entire project as a 
single wetland permit. 


Figure 12.1 illustrates existing conditions of the area as well as impact sites and 
proposed mitigation. Figure 12.2 provides the same information from a slightly 
different perspective. Figure 12.3 illustrates the amphitheater project site and 
related infrastructure. 


The following describes the wetland impacts. The table, which follows further, 
summarizes both impacts and mitigation for the project. 


The I 13th Street Interchange project (already permitted by the U.S. Army Corps 
of Engineers and approved under the Wetland Conservation Act (WCA)), creates 
1.88 of wetland fill adjacent to l-35W (see figure 12.3). Two acres of new 
wetland creation along with 2.28 acres of public value credits for a proposed 
storm water pond and upland buffer to the wetland is part of the mitigation plan. 
The permit application was submitted to Mr. Dan Seemon on June 9, 1999 . 


Embassy Road, which will serve the property from the south, creates 2.36 acres 
of wetland fill; 0.75 acres of impact lies south of the amphitheater site while 0.47 
acres of impact lie within the amphitheater parcel. The 0.47 acre impact was also 
covered under the existing U.S. Army Corps of Engineers permit described in 
the previous paragraph. 


The amphitheater's south access road, directly south of the south property line, 
extends westerly from Embassy Road to the proposed amphitheater location. The 
south access road was located in this area at the request of MPCA, who is 
preparing a landfill closure plan on the site. MPCA has requested that the access 
road not be located on top of the future landfill cap, limiting the alternatives for 
the access road locations and for minimizing wetland impacts. The south access 
road crosses an area that exhibits some wetland characteristics. The site has been 
monitored and will continue to be monitored to determine if there is hydrology 
present to classify it as wetland or if the site can be declared non-jurisdictional. 
Until such time, the site is being treated as wetland. Therefore the south access 
road will create 1.58 acres of wetland fill. 


The existing north-south oriented levee on the west property line of the project 
will be removed to comply with U.S Army Corps of Engineers March 2000 
directives to the property owner, thus restoring the wetland area that existed 
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prior to the levee construction. The existing levee removal is also necessitated by 
the fact that it does not have the long-term structural integrity to provide 
adequate flood control to the project. Approximately 900 feet of levee, starting at 
the southwest comer of the site and extending north, will be reconstructed for the 
purpose of flood control. This new levee will not create any increase in the 100 
year profile on the river. Reconstruction of the levee will create 2.29 acres of 
new wetland impact, to be mitigated on-site. 


The City retained the services of SEH Inc. to conduct a field investigation to 
verify the existence of wetlands in the quarry bottom. Both the City of 
Bumsville's 1998 Comprehensive Wetland Protection and Management Plan and 
the National Wetland Inventory show wet areas in the quarry bottom based on 
aerial photography. The SEH on-site investigation was conducted by a wetland 
specialist, Wayne Jacobsen, registered as professional wetland scientist and 
certified as a soil scientist. The field investigation focused on three elements: 
hydrology, wetland soils and wetland vegetation. The wet areas were found to 
exist within depressions in the rock at the bottom of the quarry, were lacking soil 
and wetland vegetation. The result of the evaluation finds that there are no wet 
areas in the quarry bottom that meet the definition of jurisdictional wetlands for 
the U.S. Army Corps of Engineers or the Wetland Conservation Act. Therefore, 
no wetlands permit is required for the quarry bottom. 


A final wetland area on the site will be unaffected by the project. A wetland 
complex in the northeast part of the site is located just south of the U.S. Salt 
property. No impacts are anticipated in this area. 


In addition to these project-related impacts, prior wetland impacts to the site 
exist, as referenced in the U. S. Army Crops of Engineers correspondence to 
Michael McGowan in March 2000. Based upon meetings with U.S. Army Corps 
of Engineers both on-site and in-office, it is estimated that the existing levee and 
formerly proposed marina site constitute the entire prior impact area. Based on 
these discussions, the impact area has been estimated by comparing the existing 
site contours to contour mapping that existed in the mid-to late 1970s. Based on 
this comparison and calculating the footprint of the levee fill above elevation 
700.0 as well as the excavation of the formerly proposed marina site below 
elevation 702.0, it is estimated that the prior impact amounts to about 13.7 acres. 


During discussions with the U.S. Army Corps of Engineers staff, it was 
generally agreed that removal of the existing levee (approximately 3400 lineal 
feet) and redepositing the material adjacent to and landward of the existing levee 
at an elevation that would match the contours of the site prior to filling would 
address the impact issue. In addition, the excavated area in the location of the 
formerly proposed marina would need to be filled to an elevation to match pre­
excavation elevations. These "restoration" areas would be graded to be 
seasonally flooded with fluctuation of the Minnesota River level to create 
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shallow marsh wetland habitat. In addition to the restoration area, U.S. Army 
Corp of Engineers staff indicated that maintaining the Edward Kraemer and Sons 
property west of the site as flood plain would favorably impact their review of 
the restoration. In accordance with the City's Comprehensive Plan and the 
Planned Unit Development agreement covering this parcel - owned by Edward 
Kraemer and Sons, the land will remain in floodplain forest condition in 
perpetuity, buffering the amphitheater site. Therefore, both stated conditions of 
the U.S. Army Corps of Engineers have been met. 


Proposed mitigation for the site is illustrated on Figures 12.1, 12.2 and 12.3, and 
is summarized in the following table. A total of 6.97 acres of wetland impact is 
anticipated. Up to 12.59 acres of new wetland have already been or can be 
created based on the final permit requirements. An additional 14.45 acres of 
public value create has been or can be created, based on the final permit. 
Preparation of and Individual permit is now underway. 


Wetland Impacts 


Tvoe 
I 13 th Street 1.88 acres 2/6 
Interchanee 
Embassy Road -on- 0.47 acres 2/6 
site 
Embassy Road south 0.75 acres 2 
of site 
South Access Road 1.58 acres 2 
New Levee 2.29 acres IL 


Total Impact 6.97 acres 


New New Pond 
Potential Wetland Type Pond Public Upland 


Mitigation Creation Creation Value Creation 
Credit 


I I 31li Street 2.0 acres 2/6 0.50 acres 0.38 acres 2.53 
Interchanee acres 
Cliff Road East 0.64 acres 2/3 0.50 acres 0.38 acres 1.15 


acres 
Cliff Road West 0 M 0.42 acres 0.31 acres 0 
Tires Plus Pond 0 M 1.4 acres 1.05 acres 0 
Hedberg Site 2.0 I acres 2 0 0 1.02 


acres 
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Upland 
Public 
Value 
Credit 


1.90 
acres 
0.86 
acres 


0 
0 


0.76 
acres 







• Industrial Park Pond 2.90 acres 4 2.52 acres 1.89 acres 2.06 1.54 
acres acres 


Youth Athletic 2.09 acres 4 0 0 1.60 1.20 
Complex acres acres 
(banked credits) 
North Sediment Pond 0 M 5.58 acres 4.18 acres 0 0 
(on-site) 
North East Wetland 1.30 acres 2 0 0 0 0 
Additional Riverside 1.65 acres 4 0 0 0 0 
Restoration 
Subtotals 12.59 8.19 acres 6.26 


acres acres 
Total Mitigation 27.04 


acres 
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Water Use 


Will the project involve installation or abandonment of any water wells, 
connection to or changes in any public water supply or appropriation of any 
ground or surface water (including dewatering)? 


The project will have no effect on any wells, either on-site or off the site. The 
proposed development will be served by public water service and will not require 
the appropriation of any ground or surface water. 


The CRA Remedial Investigation Report for the Freeway Landfill site, prepared in 
February 1988 includes information about both existing and past monitoring well 
locations. Figure 13.1 illustrates the locations of the past monitoring well locations. 
Figure 13.2 illustrates the locations of the existing monitoring wells. Copies of the 
results of the samples taken from these monitoring wells are available for review. 
The information from past and current monitoring will be utilized in the 
preparation of the closure plan for the Freeway Landfill. 


As long as the Kraemer quarry remains in operation and dewatered, the 
amphitheater development will have no impact on ground water. In the distant 
future, once the Kraemer quarry is abandoned and allowed to fill with water, 
groundwater levels in the area of the amphitheater will rise. Under this future 
condition, groundwater wells and pumping will be required to keep the 
amphitheater dry. As this will be a continuous full time operation, groundwater 
levels around the site will be lowered. Future dewatering operations are unknown 
at this time, but groundwater levels will probably be lowered to a lesser extent than 
the current Kraemer dewatering operations which pumps ground water ·a the rate 
specified in the permit authorized by the DNR. 


At present, the City is studying a project to construct new municipal wells up­
gradient of the Kraemer quarry to minimize existing dewatering volumes and 
minimize other regional groundwater concerns. These wells would also reduce 
future dewatering at the amphitheater to some extent. 
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14 . • Water-related land use management district. 


Does any part of the project involve a shoreland zoning district, a delineated 
JOO-year flood plain, or a state or federally designated wild or scenic river land 
use district? If yes, identify the district and discuss project compatibility with 
district land use restrictions. 


The 1977 Flood Insurance Study for the City of Burnsville classifies the McGowan 
landfill area as a regulated floodplain district zone A20. Zone A20 is an area 
within the I 00-year floodplain that has its base flood elevation and flood hazard 
factors detennined. The I 00-year base flood elevation varies across the site from 
about 717 to 718. The portion of the site that has been quarried, which will be the 
location of the amphitheater, is currently in the designated floodway and the 
landfill area is in the flood fringe. These areas are subject to the City of Burnsville 
floodplain regulations, Section IO of the City Code. 


In 1989, the City of Burnsville retained Eugene A. Hickock and Associates to 
conduct a floodway and floodplain analysis related to the proposed development. 
That report was included in its entirety in the I 989 EAW. The City has retained 
S.E.H. to conduct a new floodway and floodplain analysis and they will collaborate 
with the U.S. Army Corps of Engineers, MnDNR and the Lower Minnesota River 
Watershed District in this analysis. The results of this analysis found that the 
maximum levee height in the current location would be 709.5 without increasing 
the 100 year profile on the river. Therefore, the existing levee will need to be 
lowered from its current elevation to an elevation no higher than 709.5. This 
elevation coincides with the 7 I 0.0 no-occupancy elevation that appears in the I 990 
PUD agreement for the site. However, as a result of the final hydraulic analysis, 
it is proposed to reconstruct a new levee approximately 800 feet to the south of 
the existing levee. The hydraulic modeling indicates that a levee constructed in 
this location, while in the JOO-year floodplain, would keep the proposed project 
out of the floodway. The new levee location could be constructed to elevation 
720.0, providing flood protection to the proposed amphitheater for the I 00 year 
flood on the Minnesota River without increasing the 100 year profile of the river 
and without causing any additional flood-related issues for upstream 
communities. The modeling is under review of the U.S. Army Corps of 
Engineers and DNR at this time. 
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Water surface use. 


Will the project change the number or type of watercraft on any water body? 


_YesXNo 
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Erosion and sedimentation. 


Give the acreage to be graded or excavated and the cubic yards of soil to be moved: 


Virtually the entire site will be altered as part of the landfill closure. Erosion 
control and other best management practices will be incorporated into the MPCA's 
plans for landfill closure. 


Site Geology 


The R.B. McGowan Property is underlain by a variety of glaciofluvial and modern 
alluvial materials and bedrock. Extensive soil borings have been taken on the 
property through the years of its operation as a sanitary landfill. These borings 
provide information about the basic geology of the site. 


In February of 1988, Conestoga-Rovers & Associates prepared a Remedial 
Investigation report for the Freeway Landfill Site. The CRA Remedial 
Investigation included two geologic cross sections of the McGowan Property. 
Figure I 6.1 illustrates the locations of the two cross sections (A-A' and B-B'). 
Figure 16.2 represents the A-A' geologic cross section and the B-B' cross section is 
illustrated on Figure 16.3 . 


Based upon the information gained from the soil borings conducted by Barr 
Engineering in 1970 and CRA in 1987, the following basic summary of site 
geology can be made: 


I. Land filled municipal waste, up to 32.5 feet thick. 


2. Up to 15 feet of sandy loams and fine loamy sands thinning to the south. 


3. Variable thicknesses of silty cohesive loams, clay loams, and peat. These 
low-permeability deposits also thin to the south and lie directly on bedrock. 
Depth to bedrock ranges from 20 to 51 feet below the northern portion of the 
Site to 3 to 19 feet below the southern property line. 


4. The Prairie du Chien Group dolomites lie beneath the surficial deposits at the 
Freeway Landfill Site. Thickness ranges from 75 to 120 feet. Visual inspection 
of the dolomite exposed in the nearby Kraemer quarry and McGowan quarry 
reveals that it is weathered and extensively fractured. 


5. The Jordan sandstone underlies the Prairie du Chien dolomites below the 
Freeway site . 
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Steep Slopes 


There are currently some areas of steep slopes evident on the property, particularly 
in the existing quarry area. These slopes will be stabilized through the grading and 
construction process. 


Erosion and Sedimentation 


A grading plan will be prepared and included in the Planned Unit Development 
plans. This plan will feature erosion control measures including silt fence, storm 
drainage inlet protection and other Best Management Practices to be employed on 
the site during construction in accordance with the City of Burnsville standards and 
the MPCA issued National Pollutant Discharge Elimination system (NPDES) 
General Permit for the project. 


The standards of the City of Burnsville require permanent or temporary soil 
stabilization of disturbed areas within 15 days after final grading and within 30 
days in areas that may not be at final grade, but will remain dormant for more than 
90 days. The standard requires soil stockpiles to be stabilized or protected with 
sediment trapping measures, protection of adjacent properties from sedimentation 
and minimization of the transport of sediment and mud run-off or vehicle tracking 
onto adjacent roadways. Erosion and sediment control measures will be installed 
prior to the initiation of grading or other land disturbance and maintained and/or 
repaired as needed to assure continued performance. 


The amphitheater itself is situated in the quarry, which has no gravity outlet. Two 
ponds are proposed in the quarry bottom. The ponds will be designed to retain 
sediment based on NURP standards. Operation of the pumped outlet system will 
include provisions to maximize settling time prior to pumping and minimize the 
resuspension of accumulated sediments. Discharge of the pumped water will be 
through the on-site wetland complex lying between the amphitheater site/quarry 
bottom and the river. This area will provide additional filtering of the pumped 
runoff before it reaches the river. 


The Burnsville Engineering Department will review the proposed grading plan, and 
improvements to these erosion control measures will be required prior to the 
issuance of a grading permit. Over the past several years, the City of Burnsville 
has made it a practice to consult with the Dakota County Soil and Water 
Conservation District on projects that involve significant land alteration. The City 
plans to request the assistance of the Dakota County SWCD on this project and to 
incorporate any reasonable additional sedimentation and erosion control measures 
they recommend. 
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17. Water quality: surface water runoff 


a. Compare the quantity and quality of site runoff before and after the project. 
Describe permanent controls to manage or treat runoff. Describe any 
stormwater pollution prevention plans. 


b. Identify routes and receiving water bodies for runoff from the site; include 
major downstream water bodies as well as the immediate receiving waters. 
Estimate impact runoff on the quality of receiving waters. 


Surface and Stormwater Runoff 


Stormwater runoff from the eastern 3/4 of the development will be picked up by 
storm sewer either east to an existing ditch (planned to be upgraded by the City of · 
Burnsville) or north to a sedimentation detention pond. This area is predominantly 
parking area and is located generally above the Minnesota River H.W.L. 


Figure 12.1 illustrates the location of the proposed stormwater ponds for the 
project. Stormwater ponding is provided within the quarry itself for the 
stage/performance area and related paved areas. Water from this area will be 
pumped out through the on-site wetland complex lying between the amphitheater 
site/quarry bottom and the river. This area will provide additional filtering of the 
pumped runoff before it reaches the Minnesota River. A second pond on-site will 
serve for both rate control and quality enhancement. Storm drains from the parking 
area will be directed through the ponding areas so that the 2, IO and I 00 discharge 
rates can be controlled to meet pre-development standards, in accordance with the 
City's Stormwater Management Plan. All site engineering will be reviewed by the 
City for consistency with these standards. The pond will also provide water quality 
treatment as required by the City's 1998 Wetland Protection and Management Plan. 


Additional sedimentation ponding is located at the southeast comer of the site and 
near the proposed interchange. 


The large pond just south of the river and to the northeast of the quarry is in the 
floodway. Elevations around the pond are such that an adequate vegetative buffer 
will be established to prevent scouring of the pond slopes during a flood event. The 
final grading plan will include a plan for pond maintenance, making the ponds 
drainable to facilitate cleaning, and will address access for maintenance. 


The fractured rock underlying the site has a very high penneability, which will 
promote infiltration and reduce volumes of overland discharges to the river. 


A buffer area between the river and the developed site will be maintained. The 
buffer will include City park elements and a trail system along with the 
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maintenance of natural vegetated areas . 


The western 1/4 of the site is the location of the quarry, and it is generally located 
below the Minnesota River elevation, separated from it by a dike. A storm sewer 
system will collect the runoff in this area and direct it through as series of ponds. 
Ponding will be designed to accommodate a 100-year event and a storm sewer 
pumping station will discharge through the on-site wetland complex lying between 
the amphitheater site/quarry bottom and the river. This area will provide additional 
filtering of the pumped runoff before it reaches the Minnesota River. 


The storm drainage from the site will ultimately be discharged into the Minnesota 
River. The storm sewer system will be designed using the rational method and a ten 
year return period. The on-site and off-site storm water systems are being designed 
to limit peak discharges and maximize the removal of sediment and sediment borne 
pollutants. 


The MPCA staff and consultants are working on the closure plans for the Freeway 
Landfill, and that when this work is completed, the City will be in a better position 
to evaluate the potential for pollutants in the water seeping into the amphitheater 
area. The City's hydrologists do not anticipate that the amphitheater will be 
drawing much, if any, water from the landfill. This issue will be evaluated as the 
closure plan nears completion. The City may require some sampling of water 
discharged from the site. The City would then identify whatever treatment was 
necessary based upon the laboratory tests. 


The floor of the amphitheater is proposed to be 672, about 16 feet below the 
normal elevation of the Minnesota River. The Kraemer quarry to the south will 
be excavated to elevation 610, according to the PUD document prepared by 
McCombs Frank Roos Associates, Inc. dated February 1994. At the Kraemer 
quarry, groundwater and surface water is collected in the quarry bottom and 
pumped up into a series of ponds before discharging through the flood plain 
forest wetland complex lying between the quarry and the Minnesota River. The 
pumping operation is performed in accordance with a Minnesota Department of 
Natural Resources Water Appropriation Permit. 


The Kraemer quarry is projected to remain in operation until 2017 according to 
the February 1994 PUD document. At that time, the existing dewatering 
operation will cease to function and the Kraemer quarry will fill to and elevation 
that will mirror the river elevations. The City plans to install a future pumping 
station at the Kraemer quarry that will pump surface waters to the Minnesota 
River to minimize the extent to which the Kraemer quarry will significantly 
exceed normal river levels and to control flooding in the quarry during a flood 
event on the Minnesota. · 


Once the Kraemer quarry fills, the amphitheater quarry bottom will likely require 
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dewatering to control seepage into the site from the Kramer quarry to the south 
and the river to the north and west. The site design will incorporate seepage 
control piping within the proposed levee systems on the west and north sides of 
the amphitheater. Future seepage control piping along Kraemer's existing levee 
to the south will likely be needed to intercept inflow and discharge it to the pond 
system in the quarry bottom, where it will be pumped out into the adjacent 
wetland complex. 


At this time, MPCA's IO percent plan for the landfill closure includes an 
impermeable liner over the top as well as west slopes of the landfill which are 
directly adjacent to the amphitheater. The liner is proposed to prevent infiltration 
of water into the garbage below. The liner will also serve as a barrier to the 
exfiltration of leachate and methane, according to MPCA' s Ron Schwartz and 
Peter Tiffany. The levee system being constructed for the amphitheater is a 
major benefit to the control of seepage into the landfill since the entire west side 
of the landfill will be kept dry for events up to the JOO year flood on the river. 


Without the quarry area and the dewatering system in place, any seepage from 
the landfill would collect in the quarry where is would build up before 
discharging to the Minnesota River, representing a potential environmental 
hazard. This issue was recognized by MPCA in 1981. In responding to a request 
for a Section 401 Water Quality Certification for the formerly proposed marina 
on this same site, MPCA cited concerns about leachate. The letter from then 
Executive Director Louis J. Breimhurst noted how the 400-foot setback of the 
landfill acted to provide the attenuation of leachate and reduced the strength of 
the leachate that seeped laterally to the river through the silty-clay levee 
material. The letter cited past studies by Barr Engineering Company regarding 
seepage of leachate through the silty-clay material and the benefits of a 
significant soil mass between the landfill and a potential exit of leachate to the 
environment. The current design of the amphitheater relies on such a soil mass to 
act as the grass seating areas. This soil mass will act together with a planned 
synthetic liner to significantly reduce seepage of leachate and the concentration 
of contaminates in the seepage that might reach the quarry bottom ponds. 


On March 8, 2000, Mr. Peter Tiffany and Mr. Schwartz from MPCA met at the 
City of Burnsville with City officials to discuss the landfill related issues on site. 
MPCA identified that the proposed "vertical liner" installation planned for the 
west side of the landfill (facing the amphitheater) and the related fill necessary 
for the amphitheater site would act as insurance for the landfill, preventing 
migration of water into the garbage and limiting the movement of methane and 
leachate from the landfill. The issue of a new cone of depression being created 
by the amphitheater dewatering was discussed. When the Kraemer quarry fills 
with water, the groundwater gradient will re-establish itself towards the river 
(today, Kraemer's quarry causes a very large cone of depression, greatly 
impacting area ground water gradients). With the groundwater gradient re-
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established in a south-north direction, leachate would have to move cross­
gradient (west/southeast) towards the amphitheater dewatering. The difficult in 
cross-gradient movement will minimize the significant seepage of leachate from 
the landfill. 


Once the Kraemer quarry dewatering operation ceases, an on-site monitoring 
program in the amphitheater pond system will be developed to identify the extent 
to which, if any, landfill contamination would be drawn into the quarry bottom 
by the operation of a dewatering system. The dewatering system design will be 
prepared to prevent migration of contaminants into the ponding system and will 
require permits from both the Minnesota Department of Natural Resources and 
MPCA. In addition, the City is investigating the feasibility of a new groundwater 
well field to be installed up-gradient and south of the Kraemer quarry to serve 
the City's long term needs as well as the regional potable water needs. The well 
field location and its impact on groundwater movement are being studied at this 
time . 


52 







• 


18. Water quality: wastewaters 


a. Describe sources, composition and quantities of all sanitary, municipal and 
industrial wastewater produced or treated at the site. 


b. Describe waste treatment methods or pollution prevention efforts and give 
estimates of composition after treatment. Identify receiving waters, including 
major downstream water bodies, and estimate the discharge impact on the 
quality of receiving waters. If the project involves on-site sewage systems, 
discuss the suitability of site conditions for such systems. 


c. If wastes will be discharged into a publicly owned treatment facility, identify 
the facility, describe any pretreatment provisions and discuss the facility's 
ability to handle the volume and composition of wastes, identifying any 
improvements necessary. 


d. If the project requires disposal of liquid animal manure, describe disposal 
technique and location and discuss capacity to handle the volume and 
composition of manure. Identify any improvements necessary. Describe any 
required setbacks for land disposal systems. 


Sanitary Wastewater 


The amphitheater will host 25 to 35 events per season. The facility is expected to 
sell out only four to six times per season. The development will be served with 
public sanitary sewer. Based upon the MCES standard for arenas a maximum 
capacity event at this facility could generate approximately 50,000 gallons of 
sanitary wastewater. The design of the sanitary sewer system will accommodate 
these peak flows, but it should be recognized that the occurrence of such a rate 
would be very infrequent. 


Industrial Wastewater, Cooling Water 


The Project will not generate any industrial wastewater or cooling water. 
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19. Geologic hazards and soil conditions 


a. Approximate depth (in feet) 


To groundwater*: 3 ft. minimum, 27 ft. average, total range of 3 to 51 ft. 


To bedrock on northern end of the site: 20 ft. minimum, 35.5 average, total 
range of 20-5 I ft. below the surface 


to bedrock on the southern end of the site: 3 ft. minimum, 11 ft. average, 
total range of 3-19 ft. below the surface 


*the water table lies within the bedrock 


Describe any of the following geologic site hazards to ground water and also 
identify them on the site map: sinkholes, shallow limestone formations or karst 
conditions. Describe measures to avoid or minimize environmental problems due 
to any of these hazards. 


Site Groundwater Hydrology 


The R. B. McGowan property contains a minimum of 3 feet and a maximum of 50 
feet of overburden. This material overlies the bedrock, which is of the Prairie du 
Chien Group. The water table lies within the bedrock. 


Prior to the extensive limestone mining that has occurred on the Edward Kraemer 
property, immediately south of the subject property, the direction of groundwater 
flow was from the south to the north. Due to the dewatering activities in the 
Kraemer quarry, the flow beneath the McGowan property has been reversed. It 
now flows to the southwest and discharges to the Kraemer quarry. 


Table 19.A is taken from the Remedial Investigation Report prepared by CRA in 
1988. This table summarizes the groundwater elevations measured during the 
Remedial Investigation. The location of these wells is illustrated on both figures 
19.1 and 19.2. Figures 19.1 and 19.2 represent groundwater contours and flow 
patterns on May 18, 1987 and January 12, 1988, respectively. 


As these two figures illustrate, the direction of groundwater flow varied little 
between these two dates. Both figures illustrate that the static water level surface 
slopes downward approximately 50 feet over a 4,000 foot distance south and west 
under the site, towards the pumping center near the western edge of the Kraemer 
quarry . 
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Since it is known that the direction of groundwater flow was formerly to the north, 
discharging into the Minnesota River, the information presented on figures 19.1 
and 19.2 support the following conclusions: 


I. The direction of the flow of groundwater has been reversed, as evidenced by 
the fact that monitoring wells that were once upgradient are now downgradient 
and vice versa. 


2. Well WT8, which had approximately 8 feet of water in 1983, had become dry 
by May of 1987. 


3. Well WT7, which had over 10 feet of water in it in 1983, had become dry by 
January of 1988. 


4. The floor of the McGowan quarry is 20 feet above the water table. 


5. The Prairie du Chien aquifer is partially recharged under the McGowan 
property, near the Minnesota River. 


As stated in Section 13, as long as the Kraemer quarry remains in operation and 
dewatered, the amphitheater development will have no impact on ground water. In 
the distant future, once the Kraemer quarry is abandoned and allowed to fill with 
water, groundwater wells and pumping will be required to keep the amphitheater 
dry. As this will be a continuous and full time operation, groundwater levels 
around the site will be lowered. When and how much is not known at this time, but 
it will likely be to a lesser extent than current ground water lowering caused by the 
Kraemer operation. 


Depth to Bedrock 


Geologic cross sections are included in Section 16. As these figures show, the 
depth to bedrock ranges from 20 to 51 feet below the surface on the northern end of 
the site and from 3 to 19 feet below the surface near the southern property line. As 
previously noted, this bedrock consists of the Prairie du Chien Group of dolomites 
and it ranges in thickness from 75 feet to 120 feet. 


b. Describe the soils on the site, giving NRCS (SCS) classifications, if known. 
Discuss soil granularity and potential for groundwater contamination from 
wastes or chemicals spread or spilled onto the soils. Discuss any mitigation 
measures to prevent such contamination. 


Figure 19.1 illustrates the portion of the Soil Survey of Dakota County that includes 
the McGowan Property. Unfortunately, this mapping was conducted between I 974 
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and 1979, and the Subject Property has been substantially altered since then. The 
vast majority of the property has been filled with solid waste and covered with soil, 
in accordance with accepted practices. Another portion of the site has been mined 
since this mapping was performed. 


A brief description of the soils that are illustrated on Figure 19.3 is presented 
below. It is clear, however, that virtually the entire site has been altered through 
land filling and limestone mining activities, since this survey was prepared. 


Oshawa Silty Clay Loam 


The Oshawa series consists of deep, very poor! y drained soils on flood plains of 
major rivers. They are moderately slowly permeable. These soils formed in silty 
alluvium. Slopes range from Oto I percent. 


The Oshawa soils are similar to the Colo and Kalmarville Soils. They are 
commonly adjacent to the higher, moderately well drained Minneiska soils and to 
the Seelyeville soils, which are made up of organic material. The Colo soils do not 
have carbonates. The Kalmarville soils are underlain by sandy material. 


Faxon Silty Clay Loam 


The Faxon series consists of moderately deep, poorly drained and very poorly 
drained soils on terraces of flood plains. These soils are moderately permeable. 
They formed in silty to clayey alluvium underlain by limestone bedrock. Slopes 
range from O to 2 percent. 


The Faxon soils in Dakota County have dark surface colors that extend below a 
depth of 24 inches and a higher clay content in the solum than is defined as the 
range for the series. These differences do not alter the usefulness or behavior of the 
soils. 


The Faxon soils are similar in position and commonly adjacent to the Oshawa and 
Seelyeville · soils. The Oshawa soils are deep to bedrock. The Seelyeville soils 
formed in highly decomposed organic material. 


Minneiska Loam, Occasionally Flooded 


The Minneiska series consists of deep, moderately well drained soils on flood 
plains of major rivers. They are moderately rapidly permeable. These soils formed 
in recent stratified loamy alluvium. Slopes range from Oto 2 percent. 


The Minneiska soils are similar to the Lawson soils and are commonly adjacent to 
the lower Colo soils that have a thick, black surface horizon and to the lower, very 
poorly drained Oshawa soils. The Lawson soils formed mostly in silt loam 
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material that is not stratified. 


Seelyeville Muck 


The Seelyeville series consists of deep, very poorly drained soils along major flood 
plains and in upland depressions. They have moderately rapid permeability. These 
soils formed in highly decomposed organic material more than 5 I inches thick. 
Slopes range from Oto 2 percent. 


The Seelyeville soils are similar to the Boots, Palms, and Rondeau soils and are 
commonly adjacent to them. All these soils are in similar positions on the 
landscape. The Boots soils have hemic material dominant in the control section, 
the Palms soils have mineral material above 51 inches, and the Rondeau soils have 
marl layers within 51 inches of the surface. 


Udorthents, Wet 


This map unit consists of heterogeneous, earthy fill material and industrial waste 
that has been placed on poorly drained and very poorly drained mineral or organic 
soils. It provides sites for buildings, roads, recreation areas, and other uses. Areas 
are irregular in shape and range from about 2 to 80 acres. 


The fill material is 2 feet or more thick. It is a mixture of organic and inorganic 
waste and sandy, gravelly, loamy, and silty soil material. Earthy soil material 
makes up about 80 percent of the unit. The other 20 percent are nonsoil material, 
such as bricks, trash, wire, metal, boards, and pieces of concrete and stones. Small 
areas of soils that have not been significantly altered by filling or covering make up 
a small percentage of this map unit. 


Udorthents, moderately shallow 


This map unit consists of areas of an active sanitary landfill where solid waste is 
covered daily. Some of these areas filled with soil and waste material are higher in 
elevation than the adjacent soils. 


The surface varies from nearly level in some of the filled areas to moderately steep 
in areas being filled. The site to be filled changes enough each day that the entire 
area gradual] y becomes higher in elevation. 


The final soil cover is thick enough to support plants. It is dark or moderately dark, 
alkaline or calcareous material. The active part of the area consists of refuse of 
variable texture, concrete fragments, construction materials, and other waste that is 
dumped and smoothed out. 
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TABLE 19A 


GROUNDWATER ELEVATIONS 


Top of Casing h'ell Bottom Groundwater Elevations 
Well No. Elevation Elevation 5/18/87 6/11/87 8/6/8 7 9/24;87 10/9/87 l l/27/87 1 /12/tll::I 


h"l'·l 706,66 6 7 J. 50 674. 12 674.8) 675,81 675.47 675. 0 674,85 ti74,4) 


h"!' - 6 700.40 680.40 686.25 685,94 694.05 667 ,87 68 7. lY 685.55 684 .57 


h"!' • 7 70).49 686.60 694. 76 690,jl 696.25 688.96 688,90 u,y u,y 


h"!' • 8 706,67 6 77. 00 o,y o,y o,y 682 ,)8 6 tl 2 , 4 0 o,y o,y 


h"!'. 9 70).94 6)5.7) 690.02 6 8 9, 7 \ 692.46 691, 47 6 9 l . 4 S 6 9 1 , ) ) ti :;1 I , 9) 


ITT•!O 707, 77 655.65 668.97 669.57 6 7 \ , I 1 669.94 669.88 669.6) 667 .95 


h"I'~l 18 7 1 8 , 1 2 605, 72 6)9.94 6)9.9) 6)9.92 6)9.77 6)9,7b 6)9.67 bJ9,66 


h1'·12B 7 1 2 , 08 61 5. 21 647,49 647, 61 649.84 646. 68 646,62 6<6.D4 644.68 


NOTE: All elevations are feet AMSL, 
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a. Describe types, amounts and compositions of solid or hazardous wastes, 
including solid animal manure, sludge and ash, produced during construction 
and operation. Identify method and location of disposal. For projects 
generating municipal solid waste, indicate if there is a source separation plan; 
describe how the project will be modified for recycling. If hazardous waste is 
generated, indicate if there is a hazardous waste minimization plan and 
routine hazardous waste reduction assessments. 


b. Identify any toxic or hazardous materials to be used or present at the site and 
identify measures to be used to prevent them from contaminating 
groundwater. If the use of toxic or hazardous materials will lead to a 
regulated waste, discharge or emission, discuss any alternatives considered to 
minimize or eliminate the waste, discharge or emission. 


c. Indicate the number, location, size and use of any above or below ground 
tanks to store petroleum products or other materials, except water. Describe 
any emergency response containment plans. 


Most landfills that have accepted mixed municipal solid waste contain various 
amounts of hazardous compounds and asbestos-containing waste. It is possible 
that these types of materials could be encountered during the process of waste 
removal in the flood plain, interchange, south utility corridor, and west boundary 
geomembrane installation described in part 6b. This material could also be 
encountered during the final cover grading or gas extraction system pipe 
installation. The MPCA will contract with a construction contractor to perform 
the above-mentioned work. The construction contract will require the contractor 
to stop work if suspected hazardous material is encountered. This is to protect 
both the construction worker and the general public from exposure to an 
uncontrolled release of the material. If the material is suspected to be hazardous, 
MPCA will call in a hazardous materials contractor to sample and analyze the 
material. Based on the results of the analysis, a plan will be developed to 
determine how and where the waste encountered will be handled. The waste 
may still be relocated in the landfill, or it may need to be contained and 
transported off-site to a licensed hazardous waste disposal facility. If asbestos­
containing material is encountered, the contractor will be required to 
immediately cover the waste. A pit will need to be dug in the waste pile to 
receive the asbestos waste. Then the asbestos waste can be excavated again, 
with a spray of water being applied to prevent the material from becoming 
airborne. After the asbestos waste has been relocated to the prepared pit, the 
waste must be immediately covered. The location of the buried asbestos waste 
must be surveyed to record the precise location of its burial so future excavation 
in the landfill, if necessary, can avoid this area . 
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Based upon the experiences of operators of similar amphitheater facilities 
throughout the country, it is estimated that between 30 and 40 cubic yards of 
uncompacted solid waste will be generated during maximum capacity events. Sell­
out events are only anticipated to occur four to six times per season. The handling 
of solid waste was fully addressed as part of the Planned Unit Development 
process. The PUD was approved including a waste transfer station to be uniquely 
equipped to deal with this issue. The transfer station has already designed and built 
to accommodate this waste . 
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21. Traffic. Parking spaces added 6,300. Existing spaces (if project involves 
expansion) Q_. Estimated total daily traffic generated 11,560 vehicles (design 
event) or 13,930 vehicles (maximum). Estimated peak hour traffic generated (if 
known) and time of occurrence see below . Provide an estimate of the impact on 
traffic congestion on affected roads and describe any traffic improvements 
necessary. If the project is within the Twin Cities metropolitan area, discuss its 
impact on the regional transportation system. 


The project requires a new Indirect Source Permit (ISP). The original ISP (90-3) 
for the project has expired. An ISP is required since the 6,300 parking spaces 
proposed for the project exceed the parking space threshold requirement needed 
for an ISP. 


The proposed amphitheater is planned to have a seating capacity of 19,500. The 
design event for the amphitheater, which is expected to occur four to six times a 
year, is 16,200 patrons (83% of capacity). An event of this size will generate 
approximately 3,470 vehicle trips in the peak hour of arrival of an event and 
5,200 vehicle trips in the peak hour of departure of an event. 


The proposed amphitheater site is planned to include 6,300 total parking spaces, 
which will include both paved and non-paved parking. There are no parking 
spaces currently on the site. Gates to the parking areas will be opened two hours 
before an event. There will be a charge for parking at the gate. The 
amphitheater site design will include a minimum of six lanes of queuing for 
parking for each lane of traffic entering the site. 


A Traffic Impact Analysis was previously completed for the amphitheater 
development in 1989 using the same site characteristics that are currently being 
proposed. The traffic analysis has been updated considering revised design 
assumptions, recent improvements to the overall transportation system in the 
project area (additional lane on I-35W, TH 169 bridge over the Minnesota River, 
Cliff Road improvements, etc.) and the increase in background traffic volumes 
over the past IO years. The Amphitheater Traffic Impact Analysis is included in 
its entirety at the end of this section. 


The update of the Traffic Impact Analysis indicates that the transportation 
system in the projeci area has adequate capacity to support the amphitheater 
development assuming that the following requirements are met. 


Supporting Roadway System Improvements 


The existing roadway system in the project area is not adequate to support the 
proposed amphitheater development. The project, therefore, includes a number 
of traffic/transportation improvements to accommodate event traffic. These 
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improvements include the following: 


• Modifications to the southbound I-35W entrance/exit ramps at the Black Dog 
Road interchange. 


• The extension of Embassy Road from Cliff Road to the Black Dog Road 
interchange. The roadway must have adequate width to support four lanes of 
traffic during events. 


• Relocation of the Cliff Road and Embassy Road intersection approximately 
300 feet west. 


• Widen Cliff Road from the I-35W west ramp/loop to Dupont Avenue to four 
lanes. 


• Extend Cliff Road to the west and south to connect to County Road 5 at the 
Trunk Highway 13 intersection. 


• Construct a second left turn lane for eastbound TH 13 at the County Road 5 
intersection. 


All of these improvements are currently being proposed as a part of the 
amphitheater development. 


The existing roadway system in the project area is illustrated on Figure 21.1. 
Figure 21.2 illustrates the proposed roadway system including the improvements 
detailed above . 


Amphitheater Traffic Management Plan 


A traffic management plan must be established for arrival and departure traffic 
for amphitheater events. The plan must include traffic control personnel 
stationed at key intersections in the project area to direct traffic during peak 
arrival and departure periods. The plan must also direct traffic to all of the 
access routes available to the amphitheater site to ease congestion at any of the 
individual access points. A traffic management plan will be established by the 
project proposer to address these issues. 


Transit service to the amphitheater site will also be provided during major events 
as a part of the traffic management plan. Park and ride promotions are proposed 
using the existing Minnesota Valley Transit Authority (MVTA) Transit Hub 
located on Nicollet A venue at TH 13. Direct access to the amphitheater site 
from the Transit Hub is available using Nicollet Avenue and Cliff Road without 
traveling along I-35W. 


The traffic management plan also includes a charge for parking at the 
amphitheater site. This will encourage carpooling and reduce the number of 
single occupancy vehicles accessing the site . 
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Event Times 


Major amphitheater events (events with attendance greater than 10,000 people) 
should not start until 8:00 PM on weekdays to avoid peak traffic periods on I-
35W. Smaller weekday events and events on weekends may start earlier; 
however, no weekday events should start before 7:00 PM. No operating 
restrictions should be required during typical weekends . 
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BRW 
A DAMES' & MOORE GROUP COMPANY 


To: Jon Hom 


From: Howard Preston, PE 
Ted Schoenecker, EIT 


Date: January 11, 2000 


Copy: 


Subject: Burnsville Amphitheater Traffic Impact Study 


MEMORANDUM 
BRW 
Transportation Division 
Corporate Office 
700 Third Street South 
Minneapolis, MN 55415 
6 I 2 370 0700 Tel 
6 I 2 373 6525 Fax 


File: 339160015007 


A traffic impact analysis was conducted for the proposed construction of an Amphitheater in the 
vicinity of I-35W and Black Dog Road. The purpose of the analysis was to identify and evaluate 
potential traffic impacts associated with the proposed development, and to identify possible 
strategies for mitigating potential problems. 


The Burnsville Amphitheater traffic impact analysis included the following elements: 


• Existing Conditions 
• Year 200 I Conditions - Expected year of opening of the amphitheater 
• Directional Orientation 
• Trip Generation 
• Directional Distribution of arriving and departing vehicles 
• Intersections Level of Service (LOS) 
• l-35W Freeway Capacity 
• Conclusions and Possible Mitigations 


A list of initial assumptions, a summary of the analysis, and the conclusions are included below . 
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INITIAL ASSUMPTIONS 


I. Attendance 


• Maximum Attendance: 19,500 (Source: City of Burnsville) 
• Design Attendance: 16,200 - 83% of capacity (Source: MnDOT e-mail dated 


December 28, 1999) 


2. Hours of Analysis 


• Peak Arrival Hour: 7 PM to 8PM (Based on an 8:00 PM event starting time) 
• Peak Departure Hour: I 0:30 PM to 11 :30 PM (IO PM to 11 PM was used for the 


analysis) 


3. Peak Hour Fraction 


• Peak Arrival Hour: 60% (Various sources) 
• Peak Departure Hour: 90% (Various sources) 


4. Travel Characteristics 


• Average Vehicle Occupancy: 2.8 attendees per vehicle (Source: MnDOT e-mail dated 
December 28, 1999) 


• Pedestrian Split: 0% 
• Transit Split: 0% (Bus Transit may be available as a potential mitigation) 


5. Traffic Generation 


• Design Attendance (16,200) I attendees per vehicle (2.8) = 5,780 vehicles 


6. Direction Orientation (Source: BRW, Inc. based on population density and anticipated 
travel patterns). See Figure I. 


• I-35W (From North) 54% 
• I-35W (From South) 4% 
• CSAH 5 (From South) I% 
• TH 13 (From West) 19% 
• Cliff Rd (From East) 22% 


Direction Orientation Assumptions: 


I. All vehicles coming from the north and south on I-35W exit at Black Dog Road. 
2. All vehicles coming from the west on TH 13 turn left at CSAH 5. 
3. All vehicles coming from the east use Cliff Road. 
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7: Supporting Roadway System Improvements1 


This analysis assumes that all of the following supporting roadway system improvements 
have been completed to accommodate event traffic.• 


• Modifications to the southbound I-35W entrance/exit ramps at the Black Dog Road• 
interchange. 


• The extension of Embassy Road from Cliff Road to the Black Dog Road interchange! 
The roadway will have adequate width to support four lanes of traffic during events: 


• Relocation of the Cliff Road and Embassy. Road intersection approximately 300 feet, 
west., 


• Widen Cliff Road from the I-35W West Ramp/Loop to Dupont Avenue to four lanes.• 
• Extend Cliff Road to the west and south to connect to County Road 5 at the TH 13-, 


intersection·. 


ANALYSIS 


1. Intersections Analyzed (See Figure 2 street names and locations) 


• Embassy Road/ North Amphitheater Access/ I-35W West Ramp 
• Embassy Road/ South Amphitheater Access 
• Ciiff Road/ Embassy Road 
• Cliff Road/ I-35W West Ramp 
• Cliff Road/ I-35W East Ramp 
• TH 13 / CSAH 5 


Intersection Analysis Assumptions 


1. All intersections, except Black Dog Road/ l-35W East Ramp and TH 13 / CSAH 
5, will have traffic control personnel during events at the amphitheater. 


2. Only the TH 13 / CSAH 5 intersection is signalized. The other intersections are 
assumed to be STOP sign controlled. 


3. Because traffic control personnel would be at each of the major intersections, it 
was assumed that the intersections would operate similar to a signalized 
intersection. Therefore, all intersections were analyzed as signalized 
intersections. 


The existing (1999) and forecast year 2001 geometry is shown in Figures 2 and 3. 
Figures 4 - 7 show the existing (1999) PM peak hour volumes, forecast year 2001 PM 
peak hour volumes, forecast year 2001 peak arrival hour volumes, and forecast year 2001 
peak departure hour volumes . 
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,,section and Roadway Geometry 


• The intersection and roadway geometry at the North and South Amphitheater Access 
intersections and at the Cliff Road/ Embassy Road intersection will likely be different 
during the peak arrival and departure periods. (For example, Embassy Road could 
operate as three lanes inbound during the arrival period and three lanes outbound 
during the departure period.) 


• The site access will be designed to provide a reversible operation with multiple lanes 
inbound during the arrival period and then multiple lanes outbound during the 
departure period. 


3. Intersection Level of Service (LOS) 


• The intersection of TH 13 / CSAH 5 is expected to operate as a LOS F during the PM 
Peak Hour in the Forecast Year 2001 without the additional arriving traffic due to the 
construction of the amphitheater. However, the assumed peak hour for vehicles 
arriving at the amphitheater is from 7:00 PM to 8:00 PM. If no traffic were added to 
the left tum lane due to the amphitheater, the intersection would operate at a LOS C. 
With the addition of the arriving traffic (approximately 650 vehicles) during the peak 
hour arrival time, the intersection would operate at a LOS F. 


• During the departing peak hour, two intersections operate at a LOS E: Embassy Road 
I North Amphitheater Access and TH 13 / CSAH 5. 


For the Embassy Road/ North Amphitheater Access intersection, the controlling 
movement is the eastbound to northbound left tum (LOSE). It was assumed that all 
vehicles (approximately 2,800) that would go north on I-35W upon departure from 
the event would use this route. The ramp to enter onto l-35W northbound has a 
capacity of 1,900 vehicles per hour (VPH). Therefore, there are approximately 900 
vehicles (2,800 actual - 1,900 capacity) that will have to be rerouted to travel south 
on Embassy Road and access l-35W northbound from Cliff Road. 


For the TH 13 / CSAH 5 intersection, the controlling movement is the southbound to 
westbound right turn (LOS F). There are approximately 1,025 vehicles that are 
departing from the event at the amphitheater and would use this route. 


• All other intersections, during the arriving and departing peak periods, operate at a 
LOS C or better. 


Table I shows a summary of the different time periods that were analyzed. 


4. I-35W Capacity Analysis 


• The assumed capacity on I-35W Southbound before 6:00 PM is 5,300 VPH. (Source: 
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MnDOT Traffic Management Center) 


• . The assumed capacity on I-35W southbound after 6:00 PM is 6,600 VPH. (The 
difference in the capacities is due to the Diamond Lane restriction that is in effect 
between 3 PM and 6 PM). (Source: MnDOT Traffic Management Center) 


• The forecast year 2001 hourly traffic southbound on I-35W during the Peak Hour 
Arrival time (7PM - 8PM) is approximately 3,200 vehicles. Therefore, there is a 
reserve capacity of 3,400 (6,600 capacity- 3,200 actual) vehicles that can be added to 
the roadway before the capacity of the roadway is met or exceeded. 


• The assumed capacity for the diverge/exit ramp to the amphitheater is 1,900 VPH 
(Source: MnDOT Traffic Management Center). During the Peak Hour Arrival time, 
there will be approximately 1,900 vehicles entering the site from this ramp. 
Therefore, the ramp will be at or near capacity. 


Figures 8 and 9 show the weekday and weekend average hourly traffic and capacity on l-
35W southbound north of the Minnesota River Bridge. 


CONCLUSIONS 


• Major events should begin at or after 8:00 PM so that peak hour of vehicles arriving at 
the event will be after the typical PM peak hour on I-35W. 


• 


• 


• 


• 


• 


At the TH 13 I CSAH 5 intersection, adding a second left turn lane would improve the 
intersection LOS from F to D during the peak arrival period for the amphitheater. Due to 
the fact that the east approach already has a double left turn lane design, a second left turn 
lane on west approach could be easily constructed. 


For the TH 13 I CSAH 5 and Embassy Road/ North Amphitheater Access intersections, 
traffic could be diverted to other routes during the peak departure hour to ease the 
congestion at these intersections. 


During the peak arrival period, there is sufficient capacity on I-35W for the additional 
vehicles that are coming to the event. However, during this peak arrival period, the 
diverge/exit ramp is at or near full capacity (1,900 VPH). 


Embassy Road needs to provide four-lanes of operation during the peak arrival and 
departure periods. 


Traffic control personnel should be used during the peak hour of arrival and departure for 
the following intersections: 


I. Embassy Road/ North Amphitheater Access/ I-35W West Ramp 
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2. Embassy Road/ South Amphitheater Access 
3. Cliff Road/ Embassy Road 
4. Cliff Road/ I-35W West Ramp 
5. Cliff Road/ I-35W East Ramp 


Parking Operation - There needs to be a minimum of two entrances to the site, and 
assuming a pay-for-parking operation, six lanes of queuing will be needed for each 
entrance lane (This should result in no queuing/spillback onto southbound l-35W). 


Overall, there.is sufficient capacity in the entire system. However, the capacity of some 
elements could be exceeded unless actions are taken to divert traffic. A Traffic Control 
Plan would likely be needed to address congestion at both on-site and at key off-site 
intersections and to effectively divert traffic. 


Changeable message signs (along NB and SB I-35W, EB TH 13, and WB Cliff Road) 
should be considered in order to inform motorists of general information or possible 
alternative routes. 


• This study represents a worst-case analysis. Some of the assumptions (occupants/vehicle, 
design attendance level) are actually higher than what is expected. However, the 
assumptions that were used are consistent with MnDOT recommendations for the 
analysis . 


• Consideration should be given to providing a park-and-ride operation using the existing 
transit facility on Nicollet Avenue at TH 13 . 
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22. Vehicle-related air em1ss10ns. Estimate the effect of the project's traffic 
generation on air quality, including caibon monoxide levels. Discuss the effect 
of traffic improvements or other mitigation measures on air quality impacts. 
Note: If the project involves 500 or more parking spaces, consult the EA W 
Guidelines about whether a detailed air quality analysis is needed. 


Methodology and Assumptions 


Motor vehicle air quality issues are most frequently associated with carbon 
monoxide (CO) emissions and the concentrations of those emissions. The 
methodology and assumptions for the air quality analysis were agreed to in a 
meeting on December 7, 1999 with MPCA staff. The carbon monoxide (CO) 
analysis was performed for the intersections of TH 13 at CSAH 5, and Embassy 
Road at the North Access (see Figure !), because these intersections will operate 
at a LOS of D or worse. In addition, the intersection of Black Dog Road at the l-
35W East Ramp was analyzed due to the high volume of eastbound right turns 
that are anticipated during an event departure hour. CO concentrations were 
predicted using the EPA Mobile 5A emission model and the CAL3QHC 
dispersion model. 


The air quality impacts of the proposed amphitheater are addressed by estimating 
carbon monoxide (CO) concentrations at sensitive receiver sites at congested 
traffic areas near the project site. 


The predicted CO concentrations are compared to the state ambient air quality 
standards for CO. The state standards are 30 ppm one-hour average and 9 ppm 
eight-hour average. These standards are set at levels to protect the most sensitive 
portions of the population and are not to be exceeded more than once per year. 


The modeling assumptions used in this analysis were as follows: 


Cold Start Percentage: 
Cruise Speed: 
Analysis Year: 
Traffic Mix: 
Wind Speed: 
Temperature: 
Surface Roughness: 
Stability Class: 
Inspection Maintenance: 
Oxygenated Fuel: 
Eight Hour Persistence Factor: 
Wind Direction: 


20.6 percent for intersection traffic 
25 mph 
2002 
National default values 
I meter/second 
20 degrees F 
I 08 centimeters 
D 
No 
Yes 
0.7 
36 directions at IO degree increments 
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The sidewalk averaging method, recommended by the U.S. EPA, was used for 
the intersection of Black Dog Road at the I-35W East Ramp. In this method, the 
receptors are located along each sidewalk or side of the intersecting streets at 
approximately 10 meters and 50 meters from the edge of the intersecting 
roadway. The CO concentration at each of the receptors was modeled. The 
highest, or worst case, average CO concentrations for each receptor site was then 
calculated. The sidewalk averaging method results in higher predicted CO 
concentrations than would be expected at nearby receptors. CO concentrations 
diminish rapidly at greater distances from the sidewalks. 


Background CO Levels 


The total CO concentration at a point is the sum of CO from both local and 
remote sources. The local CO is estimated based on the procedures described 
above. The remote or background CO concentration has been estimated based 
on monitoring conducted near the project site in February, 2000. 


The background Carbon Monoxide (CO) level was monitored for this project in 
February, 2000 by Interpoll Laboratories, Inc.. The monitoring was performed 
at a site located near the intersection of 121" Street and Pleasant A venue South 
in Burnsville, Minnesota (Figure I). The monitoring began on February 2, 2000 
and ended on February 15, 2000. An independent audit was performed by the 
MPCA on February 4, 2000. All of the MPCNEPA guidelines were met by the 
monitor. The detailed results are in Report Number F0-4704 by Interpoll 
Laboratories, Inc. 


The monitoring was conducted during the winter, which is the worst case season 
in the Twin Cities area. For this reason, no seasonal adjustment is warranted. 
Thus, the maximum monitored concentrations of I. 7 ppm one-hour average and 
1.3 ppm eight-hour average can be considered to be worst case background CO 
concentrations for the year 2000. For purposes of the analysis, these background 
concentrations were adjusted for traffic volume (factor for traffic growth 
between 2000 and 2002), and vehicle emissions (factor to adjust for anticipated 
decreases in carbon monoxide emissions from motor vehicles due to emission 
controls). The results are summarized in Table I. 


Table I Calculation of 2002 CO Backeround Concentrations 


Maximum 2000 Monitored Concentration (ppm) 
Background Traffic Volume Adjustment Factor (2% per year) 
Emission Adjustment Factor from Mobile 5A 
Worst-Case 2002 BackQround Concentration (oom) 


One-Hour 


1.7 
1.04 
0.92 
1.6 
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EiQht-Hour 


1.3 
1.04 
0.92 
1.2 
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Carbon Monoxide Modeling Results 


The CO concentrations were analyzed at the intersections of TH 13 at CSAH 5, 
Embassy Road at the North Access and the intersection of Black Dog Road at 
the I-35W East Ramp (see Figure I). The CO analysis for these intersections 
was done by modeling specific spot receptors at areas of human activity, which 
may occur for a long period of time, nearest to each of the intersections. The 
worst case wind direction, from the 36 wind directions modeled, for each 
receptor was used to determine the maximum concentration for each receptor. 


The departure hour of 10:30 - 11 :30 p.m. was determined to be the worst traffic 
hour at intersections impacted by the development. The traffic analysis showed 
worse levels of service during this departure time period than at other times. 


The CO concentrations were based on 2002 forecast traffic volumes, 
construction of proposed roadway improvements (described in the traffic memo 
in Section 21 of this document) and optimized signal timing. 


Table 2 presents the worst case CO concentrations at the intersections. The one­
hour and eight-hour predictions meet the state standards for all conditions 
modeled. 


Table 2 Modeled Carbon Monoxide Concentrations (2002 Build Conditions) 
Maximum Concentration 1 


I-Hour 8-Hour 
Receotor Descriotion Modeled2 Average3 Average3 


Al s.e. of TH 13 at CSAH 5 1.8 3.4 2.5 
A2 n.e. of TH 13 at CSAH 5 2.8 4.4 3.2 
A3 n.w. of TH 13 at CSAH 5 1.9 3.5 2.5 
A4 s.e. of Embassy Road at North Access 1.7 3.3 2.4 
AS Black Do!! Road at I-35W East Ramo4 4.8 6.4 4.6 


Note: 1CO concentrations are in parts per million. 
2Does not include inspection maintenance, but does include oxygenated fuels. 
3Includes CO background for I- and 8-hour averages of 1.6 ppm and 1.2 ppm, 
respectively 
4Receptor AS uses the highest sidewalk receptor pair from the averaging of 6 
sidewalk receptor pairs. 


Predicted CO concentrations at the three intersections modeled will be in 
compliance with state and federal air quality standards for the conditions 
modeled (build conditions in 2002). Under the 2002 build conditions the highest 
one-hour and eight-hour predicted concentrations will be 6.4 and 4.6 ppm, 
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respectively. These values are below the Minnesota State standards of 30 ppm 
for one-hour and 9 ppm for eight-hours, and no air quality mitigation measures 
are proposed as a part of the project. 


PMIO ANALYSIS 


This site is in an attainment area for PM 10 particulates. The operation of the 
project is not expected to affect the PM] 0 emission levels . 
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23. Stationary source air emissions . 


Describe the type, sources, quantities and compositions of any emissions from 
stationary sources of air emissions such as boilers, exhaust stacks or fugitive dust 
sources. Include any hazardous air pollutants (consult EA W Guidelines for a 
listing) and any greenhouse gases (such as carbon dioxide, methane, nitrous 
oxide) and ozone-depleting chemicals (chloro-fluorocarbons, 
hydrofluorocarbons, perfluorocarbons or sulfur hexafluoride). Also describe any 
proposed pollution prevention techniques and proposed air pollution control 
devices. Describe the impacts on air quality. 


Vehicle related emissions are discussed in Item 22. With respect to fugitive dust 
generated during the construction process, there are a number of mitigative 
measures that can be taken to minimize these emissions. Since the majority of the 
surface parking lot is to be covered by crushed limestone, a binder will be added to 
this material to reduce dust. The City Engineering Department also has a standard 
set of construction practices that have been developed in conjunction with the 
Dakota County Soil Conservation District. These construction practices will be 
required as conditions of approval for the site grading and erosion control plans. All 
infrastructure projects conducted by the City of Burnsville will utilize Best 
Management Practices. The City will manage and inspect construction and require 
that dust suppression methods be used. The City will require similar activities of 
the private construction to occur on the amphitheater site. 


Landfill gas is produced when waste is degraded by microbial and chemical 
reactions. The primary constituents of landfill gas are methane and carbon 
dioxide. Methane is a colorless, odorless gas that, in the presence of oxygen, can 
be explosive within a range of concentrations. The potential to create an 
explosive condition is the primary reason why MPCA does not allow placement 
of enclosed structures on landfill covers. This restriction will also apply to the 
Freeway Landfill. 


Landfill gas also contains small amounts of other organic and inorganic 
compounds. Some of these compounds are classified as hazardous air pollutants, 
such as benzene, tetrachloroethylene, carbon tetrachloride, toluene, chloroform, 
vinyl chloride, and xylene. There are many more hazardous and non-hazardous 
compounds present in landfill gas. Some of the landfill gas being generated at 
the Freeway Landfill is being emitted to the atmosphere in an uncontrolled 
manner. The proposed landfill cover construction will include placement of a 
continuous geomembrane (plastic sheet) over the waste after proper buffer soil is 
placed and graded. This plastic will both reduce infiltration of water from 
precipitation into the waste to reduce leachate generation, and it will provide a 
barrier to keep atmospheric oxygen from entering the waste and landfill gas from 
exiting the cover. In addition to the landfill cover , a system of piping will be 
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installed in the waste to collect and transport the gas to a blower/flare unit. The 
blower will apply a vacuum to the piping system. Pipe installed in the waste will 
be perforated to allow landfill gas to be drawn in. Most of the perforated pipe 
will be installed horizontally in the waste, though some pipe will also be 
installed as a vertical well. The perforated pipe will be connected to solid-walled 
pipe to convey the gas to the blower. After the gas discharges from the blower, 
it will be directed into a vertical stack, called an enclosed flare, where it will be 
ignited and burned. Data from other landfill enclosed flare systems indicate that 
approximately 99 percent of the hazardous air pollutants are destroyed before the 
combustion gas is discharged into the air. 
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Will the project generate odors, nmse or dust during construction or during 
operation? _x_ Yes _No 
If yes, describe sources, characteristics, duration, quantities or intensity and any 
proposed measures to mitigate adverse impacts. Also identify locations of nearby 
sensitive receptors and estimate impacts on them. Discuss potential impacts on 
human health or quality of life. (Note: fugitive dust generated by operations may 
be discussed at item 23 instead of here.) 


The City of Burnsville directed the developer to retain the services of a qualified 
acoustical expert to conduct an analysis of the sound levels emanating from the 
proposed facility. The noise study conducted in 1989 for an identically sized 
facility predicted no violations of the Minnesota Noise Standard. Attached in its 
entirety is the acoustical analysis report prepared by Dennis Paoletti of Paoletti 
Associates, Inc. of San Francisco California. Also attached, after the Paoletti 
report, is a study of wind and temperature structure at the proposed amphitheater 
site, prepared by Bruce F. Watson, Consulting Meteorologist. This report was 
prepared as part of the noise study at the request of the MPCA. 


Based on the information contained in the Paoletti report, the City is working 
with the developer, project architect, engineer and operator to identify other 
potential design opportunities that would result in further noise mitigation. The 
City intends to require the installation of a permanent noise monitoring system 
to detect noise levels at the perimeter of the site that exceed established 
thresholds. The City will work with the MPCA Noise Section in identifying 
these thresholds. The Planned Unit Development (PUD) Agreement between 
Rose/Wild LLC and the City of Burnsville will require immediate action on the 
part of the operators in the event that noise from the facility exceeds acceptable 
levels. 


The PUD Agreement will also require noise monitoring in the vicinity of noise 
receptors in both Bloomington and Burnsville. This noise monitoring will 
continue until it is determined that it is no longer necessary. If the noise 
monitoring finds violations, there will be procedures in place to take immediate 
remedial action. The PUD Agreement will also provide for performance 
guarantees and penalties for noncompliance. 


In summary, the City of Burnsville and the project developer are continuing to 
work to eliminate the remaining small potential for noise violations. The first 
focus of this effort will be on physical design changes, including structural noise 
barriers, walls, berms, landscaping, etc. This analysis will also reconsider the 
location and array of speakers serving the lawn seating area, which is the portion 
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of the facility that continues to present the potential for some noise problems, 
under a rare combination of factors. In addition, the City will require permanent 
noise monitoring around the perimeter of the site and off site monitoring in the 
vicinity of noise receptors until it is no longer needed. The PUD Agreement will 
require operational procedures related to the noise monitoring systems and it will 
also provide performance guarantees and penalties for noncompliance. 


Noise Monitoring 


Existing noise levels were monitored in March 2000 at one residential location 
(see Figure 24.1). The site is just west of I-35W, north of the Minnesota River 
and south of River Terrace Circle. 


Noise Analysis 


Existing and future noise levels (2002) were projected using the Federal 
Highway Administration (FHW A) noise prediction model STAMINA 2.0, as 
modified for use by the Minnesota Department of Transportation (Mn/DOT). 
Noise projections were based on anticipated 2002 forecast peak departure hour 
traffic volumes, vehicle speeds, mix of vehicles, roadway grades, and the 
distance from the roadway centerline to the receptor (horizontal and vertical). 


The following assumptions were used in modeling the noise levels: 
Vehicle speeds: existing speed limit 
Vehicle mix: 97 percent of automobiles and light trucks, 2 percent medium 
trucks and I percent heavy trucks 


Typically the human ear can just barely perceive a three-decibel change in noise 
levels, and a doubling in traffic would be necessary to achieve this three-decibel 
increase in noise levels. The anticipated peak hour traffic volume on I-35W will 
approximately double (approximate 95% increase), and the resultant noise 
increase will be just barely perceptible. There are no other areas with sensitive 
noise receivers that will experience a significant increase in nearby traffic. 


The results of the noise analysis are shown in Table 3. The noise level change 
from the 2002 No-Build to the 2002 Build peak departure hour (10:30-11:30 
p.m.) is I decibel for LIO, and 3 decibels for L50. LIO and L50 are the noise 
levels in decibels that are exceeded JO and 50 percent of a time interval, usually 
I hour. 
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Table 24.1 Monitored and Modeled Noise Levels (dBA) 


LIO LSO 
Monitored 59 57 
Existing 60 57 
2002 No Build 61 57 
2002 Build 62 60 
State Standards 55 50 


Constmction Noise 


Constmction noise has the potential for a significant noise impact at sensitive 
receivers if they are located adjacent or close to the project site. 


Constmction noise would be generated during both the project site preparation 
phase and during the building constmction phase. Noise impacts caused by 
constmction activities in the project area would vary depending on the type of 
equipment in use, the location of equipment on the constmction site, and the 
operating mode. During a typical work cycle, constmction equipment may be 
idling, preparing to perform a task, or operating under a full load. It may be 
congregated in a specific area or spread out over a larger area. Thus, the total 
noise impact on a single receiver point resulting from constmction of the project 
would vary significantly both day-to-day and hour-to-hour. 


The range of average noise levels monitored at fifty feet from a variety of types 
of constmction equipment is shown in Table 9. These types of equipment are 
generally associated with site grading and site preparation, generally the noisiest 
phases of constmction. 


Table 24.2 Tvnical Constmction Equipment Noise Levels at 50 Feet 
Equipment Type Peak Noise Level Range (dBA) Average 


Scraper 
Dozer 
Compactor 
Tmck 


80-93 
72-84 
73-75 
82-94 


88 
80 
74 
91 


Source: Noise from Constmction Equipment and Operations, Building 
Equipment and Home Appliances, U.S. Environmental Protection Agency, 
Washington, D.C., December 31, 1971. 
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The actual nmse levels which may be experienced near a construction zone 
depend on: 


• The distance between the construction equipment and the receiver. 
• The type of equipment in use. 
• The percent of the time the equipment attains the peak level. 
• Noise control features incorporated into the equipment. 


Construction activities will occur only during daytime hours. The construction 
noise will not generally be louder than the daytime roadway noise. 


The total contribution of the Black Dog Amphitheater traffic is a small 
percentage of the background traffic on nearby existing roadways. Typically, 
the human ear can just barely perceive a three decibel change in noise levels. 
Since a doubling in traffic would be necessary to achieve this three-decibel 
increase in noise levels, the site generated noise will be below perceptible levels 
of noise increases. No traffic noise mitigation measures are proposed as a part of 
the project. 
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449 W. 7ili Street 
St. Paul, MN 55102 


Subject: 


Dear Teresa: 


Acoustical Analysis 
Black Dog Amphitheater - Burnsville, MN 
PA Project No. 99096 


We have analyzed environmental noise impact for the Black Dog Amphitheater project in 
Burnsville, Minnesota. The site plan shows that the amphitheater has been relocated recently to 
the southeast portion of the site and at increased setbacks from Bloomington residences across 
the river by approximately 1000 fl. This analysis takes into account weather patterns for the 
valley area as documented in the report prepared by the meteorologist retained for this project 
(Wind and Temperature Structure at the Proposed Wild Amphitheater, by Bruce F. Watson, 28 
March 2000). 


INTRODUCTION 


Our analysis is based on the use of the ENM computer noise prediction model, the results of the 
ambient noise survey and demonstration testing undertaken ( 6, 7 January), other information 
contained in the job files and literature data regarding temperature and wind effects on noise 
propagation. Our model has taken into account terrain characteristics and was calibrated to the 
noise levels measured during the January demonstration and other known industry benchmarks. 


EXECUTIVE SUMMARY 


Based on our noise model analysis, objective measurements, and subjective evaluation of the 
acoustical conditions associated with the proposed Black Dog Amphitheater, it is our opinion 
that the Minnesota Pollution Control Agency Noise Standards would not be exceeded at either 
residences to the north in the City of Bloomington; or at residences to the south in the City of 
Burnsville, when the facility is constructed, except under a few extreme conditions. Refer to 
Tables I, 2 and 3 for these conditions. The music emanating from the amphitheater may be 
audible under certain conditions, but is not expected to exceed the noise standards in most cases. 
This assumes that all of the noise control design techniques mentioned in this report are 


• incorporated into the design and construction of the completed amphitheater facility. 
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For the sound demonstration conducted on Friday evening 7 January, the amplified sound levels 
did not have the benefit of directional loudspeakers, a rooflcanopy structure, or a backstage 
building nor the construction of a noise berm. Therefore, the subjective assessment of a 
simulated amphitheater event was not completely "realistic". This was intentional. We were 
directed to demonstrate the actual worst case scenario. An actual event at the amphitheater, 
when constructed, would not be as noticeable as it was during the demo, even though the 
audibility at the Bloomington residences was "slight", and the audibility in Burnsville was very 
noticeable at certain locations. 


CRITERIA 


The criterion for community noise intrusion has been established, and is enforced by the 
Minnesota Pollution Control Agency Chapter 7030, Section 7030.0040 Noise Standards. These 
standards are summarized herein: 


Noise Area Classification (NAC) 
Land Use Activity 


I. Residential 
(also: hotel/motel, educational, medical, 
religious, cultural, entertainment, etc.) 


2. Retail 


(also: transportation terminals, business/ 
personal/repair/legal services, parks, etc.) 


3. Manufacturing 


(also: transportation, utilities, racetracks/ 
fairgrounds, mining activities, etc.) 


Notes: 


Criteria 
Lio (Lio) Lso (Lio) 


65 (55) 60 (50) 


70 (70) 65 (65) 


80 (80) 75 (75) 


The L10 and L50 values represent the level of sound, measured in decibels, using the A-weighting 
scale, exceeded I 0% and 50% of the time. For instance, 10% of an hour is six (6) minutes; 50% 
of an hour is thirty (30) minutes. The values in parenthesis are for "nighttime" ( defined as I 0 
p.m. to 7 a.m. ); the values not in parenthesis are for daytime hours, ( defined as 7 a.m. until I 0 


• p.m). 
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The noise criteria established by the Minnesota Pollution Control Agency are very stringent and 
allows for no variance. If the existing ambient already exceeds the criteria, there is no increase 
above the ambient that is allowed by a new noise source, which is common in many other 
community noise standards. 


There is also no allowance for or discussion of discriminatory audibility between unlike noise 
sources. In a given environment where the ambient consists of a combination of a number of 
n_oise sources, one's ears are more sensitive than a measuring device. The ear is able to 
discriminate between two different sounds of equal ( or unequal) level. A sound level measuring 
instrument cannot differentiate between noise sources, and only records the level of the 
combined sound energy. Hence, the human ears can easily detect "music", or any other 
distinctive noise source (e.g. an airplane, lawn mower, etc.) in a given ambient environment. 


There is some controversy within the acoustical community regarding the use ofL10 and Lio 
descriptors to adequately correlate annoyance and audibility of a "foreign" sound source within a 
community. However, unless the governing bodies are willing to investigate this issue and 
possibly change the State standards, the point is mute. There are some states that are in fact 
looking into newer methods to more accurately correlate standards with "foreign" noise sources, 
such as music/entertainment. 


It should be noted that the MPCA noise standards change at I 0:00 p.m. They go from "daytime" 
to "nighttime", and become more stringent. We understand that a concert event would begin at 
the amphitheater at 7:00 p.m., and that a typical concert event would conclude by 11 p.m. 
Therefore, the total time that any concert event could potentially impact or exceed the more 
stringent nighttime criteria is 60 minutes. 


The noise levels expected from any "non rock" event (e.g. "pop", "classical", "middle of the 
road", even classical jazz), would be significantly less than the loudest event modeled. Of the 30 
or so seasonal performance events we understand are anticipated for the Black Dog 
Amphitheater, approximately six (6) are expected to be in the "extremely loud" category, similar 
in sound level of our demo. However, it should be noted that even the loud events have pure 
vocal, ballad, and rest-time in which the sound level is much lower than the maximum levels we 
demonstrated. We have indicated our analysis for sound levels of85 dBA (normally considered 
"loud"), 95 dB A ("very loud"), as well as I 05 dBA ("extremely loud") 


A study made of measured sound levels that occur during a (series of) music concerts at 
amphitheaters indicates that the sound levels exceed I 05 dB A only I% of the time. Sound levels 
of 100 to 105 dBA was only exceeded 4% of the time. The sound level measured 95-100 dBA 
occurred for 22% of the time. For 73% of the time, the sound level was less than 95 dBA . 
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ANALYSIS 


Sound System Noise (Distributed Lawn Loudspeakers) 


Paoletti Associates, Inc. 


The predicted noise levels, generated by the distributed lawn loudspeaker system, at three (3) 
representative receptors (residential areas) under neutral, upwind and downwind conditions are 
shown in Tables I, 2 and 3. The percentage of occurrence for each weather condition is also 
included in the tables (based on the Watson meteorological report). Calm weather refers to the 
condition where winds occur at speeds of3 knots or less; the neutral condition is combined with 
the calm condition and refers to a cross wind condition that would not affect receptors. We note 
that the calm/neutral condition would be the prevailing wind pattern for all 3 residential receptor 
areas (i.e. more than 50% of the time). 


The selected residential areas are referred to as Receptors I, 2, and 3, and are shown in the 
attached Figures. These noise level predictions are based on an A-weighted noise level of 105 
dB at the mix/control station, that the speakers will be 20 feet above the ground, and the on-axis 
speaker direction points towards the ground. For the lawn speakers we have assumed an average 
sound pressure level of 105 dB at 3 feet (i.e. 90-95 dBA at listener level). The quoted noise 
levels are interpreted to be LIO noise levels; therefore the assessment is for compliance to the 
LIO noise nighttime residential limit of55 dBA. We have also assumed L50 noise levels to be 5 
dB lower than LIO noise levels based on review of noise data for similar events and published 
information in the literature. 


Noise contours are also developed for a representative graphical demonstration of the distributed 
lawn sound system noise coverage. We have taken into account the directivity of the sound 
system and the barrier effect of the solid back-stage, roo17canopy and side-walls. It is assumed 
that the side-walls should connect to the back-stage, extending as far as possible to totally 
enclose the fixed seated area and are full height (from ground level to the underside of the 
roo17canopy). Under these assumptions we have produced LIO and L50 noise contours for 
calm/neutral, upwind and downwind weather conditions. 


The Minnesota Noise Standards are already exceeded due to traffic noise at some of the 
residential receptors. To further analyze the impact of sound intrusion throughout the 
community, related to weather conditions, ambient noise measurements during evening and 
nighttime hours typical of event times (and preferably the season) may be made over a period of 
several days. 







TAe.LE. 1 
Predicted Sound System Noise at Receptor 1 - Bloomington Residences on Overlook Circle 


I. Calm & Neutral Condition (66% f)"Pnuenrv of occurrence dunne concert times ) 


• Predicted Sound Svstem Noise at Receotor I 
105 dBA at the mixing 95 dBA at the mixing 85 dBA at the mixing 


Venue Size station station station 
LIO at L50 at LIO at L50 at LIO at L50 at 


Receptor I Receptor I Receptor I Receptor I Receptor I Receptor I 
(dBA) (dBA) (dBA) (dBA) (dBA) (dBA) 


Full-size; 
I 9,500 people @ ® 47 42 37 32 (7,500 under the canopy 
and 12,000 on the lawn) 
Mid-size; 
11,000 people 


50 45 40 35 30 25 (7,500 under the canopy 
and 3,500 on the lawn) 
Minimum-size; 
7,500 people 49 44 39 34 29 24 
( all under the canonv) 


II. Uowind Condition (4% freouencv of occurrence durine concert limes) 
Predicted Sound Svstem Noise at Receptor I 


105 dBA at the mixing 95 dBA at the mixing 85 dBA at the mixing 


Venue Size station station station 
LIO at L50 at LIO at L50 at LIO at L50 at 


Receptor I Receptor I Receptor I Receptor I Receptor I Receptor I 
(dBA) (dBA) (dBA) (dBA) (dBA) (dBA) 


Full-size; 
19,500 people 


51 46 41 36 31 26 (7,500 under the canopy 
and 12,000 on the lawn) 
Mid-size; 
II ,000 people 


44 39 34 29 24 19 (7,500 under the canopy 
and 3,500 on the lawn) 
Minimum-size; 
7,500 people 43 38 33 28 23 18 
(all under the canonv) 


III. Downwind Condition (22% frenuency of occurrence durine concert times) 
Predicted Sound Svstem Noise at Receptor I 


105 dBA at the mixing 95 dBA at the mixing 85 dBA at the mixing 


Venue Size station station station 
LIO at L50 at LIO at L50 at LIO at L50at 


Receptor I Receptor I Receptor I Receptor I Receptor I Receptor I 
(dBA) 


Full-size; 
(dBA) (dBA) (dBA) (dBA) (dBA) 


I 9,500 people @ @ 56 51 46 41 (7,500 under the canopy 
and 12,000 on the lawn) 
Mid-size; 
11,000 people @ 0 49 44 39 34 (7,500 under the canopy 
and 3,500 on the lawn) 


• Minimum-size; 
0) ® 7,500 people 48 43 38 33 


(all under the canonv) 







TA l,L E. 2. 
Predicted Sound System Noise at Receptor 2 - Burnsville Residences on Vista Drive 


L d". Calm & Neutral Con Ilion (59% fre,iuencv of occurrence durin£ concert times) 


• Predicted Sound Svstem Noise at Receotor 1 
105 c!BA at the mixing 95 c!BA at the mixing 85 c!BA at the mixing 


Venue Size 
station station station 


LIO at L50 at LIO at L50 at LIO at L50 at 
Receptor 2 Receptor 2 Receptor 2 Receptor 2 Receptor 2 Receptor 2 


(c!BA) (c!BA) (c!BA) (c!BA) (c!BA) (c!BA) 
Full-size; 
19,500 people 


49 44 39 34 29 24 (7,500 under the canopy 
and 12,000 on the lawn) 
Mid-size; 
11,000 people 


44 39 34 29 24 19 (7,500 under the canopy 
and 3,500 on the lawn) 
Minimum-size~ 
7,500 people 43 38 33 28 23 18 
(all under the canoov) 


JI. Unwind Condition (30% freauen~ of occurrence durin£ concert times) 
Predicted Sound Svstem Noise at Receotor I 


105 c!BA at the mixing 95 c!BA at the mixing 85 c!BA at the mixing 


Venue Size 
station station station 


LIO at L50at LIO at L50 at LIO at L50 at 
Receptor 2 Receptor 2 Receptor 2 Receptor 2 Receptor 2 Receptor 2 


(c!BA) (c!BA) (c!BA) (c!BA) (c!BA) (c!BA) 
Full-size; 
19,500 people 


43 38 33 28 23 18 (7,500 under the canopy 
and 12,000 on the lawn) 
Mid-size; 
11,000 people 


38 33 28 23 18 13 (7,500 under the canopy 
and 3,500 on the lawn) 
Minimum-size; 
7,500 people 37 32 27 22 17 12 
(all under the canonv) 


III. Downwind Condition (3% fr=uencv of occurrence durine concert times) 
Predicted Sound Svstem Noise at Receotor I 


105 c!BA at the mixing 95 c!BA at the mixing 85 c!BA at the mixing 


Venue Size station station station 
LIO at L50 at LIO at L50 at LIO at L50 at 


Receptor 2 Receptor 2 Receptor 2 Receptor 2 Receptor 2 Receptor 2 
(c!BA) (c!BA) (c!BA) (c!BA) (c!BA) (c!BA) 


Full-size; 
19,500 people § ® 46 41 36 31 
(7,500 under the canopy 
and 12,000 on the lawn) 
Mid-size; 
11,000 people 


51 46 41 36 31 26 
(7,500 under the canopy 
and 3,500 on the lawn) • Minimum-size; 
7,500 people 50 45 40 35 30 25 
( all under the canony) 
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Predicted Sound System Noise at Receptor 3 - Burnsville, Meadowbrook Village 


I. Calm & Neutral Condition (66% frenuencv of occurrence durine concert times) 
Predicted Sound Svstem Noise at Receotor I 


105 dBA at the mixing 95 dBA at the mixing 85 dBA at the mixing 


Venue Size 
station station station 


LIO at L50 at LIO at L50at LIO at L50 at 
Receptor 3 Receptor 3 Receptor 3 Receptor 3 Receptor 3 Receptor 3 


(dBA) (dBA) (dBA) (dBA) (dBA) (dBA) 
Full-size; 
I 9,500 people 


50 45 40 35 30 25 (7,500 under the canopy 
and I 2,000 on the lawn) 
Mid-size; 
11,000 people 


44 39 34 29 24 19 (7,500 under the canopy 
and 3,500 on the lawn) 
Minimum-size; 
7,500 people 42 37 32 27 22 17 
( all under the canopy) 


IL Uowind Condition (4% frenuencv of occurrence durine concert llmes) 
Predicted Sound Svstem Noise at Receotor I 


105 dBA at the mixing 9 5 dBA at the mixing 85 dBA at the mixing 


Venue Size station station station 
LIO at L50 at LIO at L50 at LIO at L50 at 


Receptor 3 Receptor 3 Receptor 3 Receptor 3 Receptor 3 Receptor 3 
(dBA) (dBA) (dBA) (dBA) (dBA) (dBA) 


Full-size; 
19,500 people 


43 38 33 28 23 18 (7,500 under the canopy 
and 12,000 on the lawn) 
Mid-size; 
11,000 people 


37 32 27 22 17 12 (7,500 under the canopy 
and 3,500 on the lawn) 
Minimum-size; 
7,500 people 35 30 25 20 15 10 
(all under the canonv) 


III. Downwind Condition (22% frenuenrv of occurrence durine concert times) 
Predicted Sound Svstem Noise at Receotor I 


105 dBA at the mixing 95 dBA at the mixing 85 dBA at the mixing 


Venue Size station station station 
LIO at L50 at LIO at L50 at LIO at L50 at 


Receptor 3 Receptor 3 Receptor 3 Receptor 3 Receptor 3 Receptor 3 
(dBA) (dBA) (dBA) (dBA) (dBA) (dBA) 


Full-size; 
19,500 people ® @ 47 42 37 32 (7,500 under the canopy 
and 12,000 on the lawn) 
Mid-size; 
11,000 people 


51 46 41 36 31 26 (7,500 under the canopy 
and 3,500 on the lawn) 
Minimum-size; 
7,500 people 49 44 39 34 29 24 
( all under the canooy) 
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Notes: 
0 Indicates condition which exceeds the criteria 


1- Residential noise limits imposed on this project are LIO not to exceed 55 dBA and L50 not to 
exceed 50 dBAfor nighttime hours (10pm to 7am). Daytime limits are JO dB less restrictive. 


2- The entire analysis is based on predicted LIO noise levels; L50 noise levels are estimated at 
5 dB less than the predicted Li O levels. This is based on a review of noise measurement 
results for similar types of projects. The relationship of Lmax to statistical limits (LIO or 
L50) may vary greatly depending on type of music or even for each song and performer. 


3- The covered/canopy area includes full height (from ground level to the underside of the 
canopy) and full length sidewalls and backside. Acoustical absorption material is assumed 
on the underside of the canopy for noise reduction and for limiting reverberant build-up. 


4- A noise limit of 105 dBA is assumed at the mixing/control station. Lawn speakers are limited 
to 105 dBA at 3 feet, on-axis. 


5- All speakers (main and lawn) are assumed aiming down towards the audience. 
6- All main speakers are assumed to be located inside the covered area, a minimum of 30 feet 


back from the open side. 
7- The row of main speakers nearest the open side of the canopy is assumed turned off under 


the minimum-size venue condition. 
8- Lawn speakers are operating only for the full-size venue condition. 
9- Lawn speakers are mounted on poles 20 feet or less above ground 
JO- Upwind and downwind conditions are modeled/or a wind speed in the range of 5 to JO 


knots. Upwind implies wind blowing away from the receptor and downwind is toward the 
receptor. 


11-AII three modeled conditions (calm/neutral, upwind and downwind) do not add to 100% 
because 8% of the lime weather is classified too windy from a noise standpoint (winds in 
excess of 10 knots). Strong winds result in large and rapid noise fluctuations due to 
atmospheric turbulence and under such conditions noise levels can not be predicted with any 
reasonable degree of confidence. 


12- Existing ambient sound levels are typically in the range of 45 dBA - 65 dBA, depending on 
location, and proximity to highways. The predicted noise levels in Tables 1, 2 and 3 are 
often below the existing ambient - and therefore would not be audible . 
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Sound System Noise for Full Venue 
at Selected Receptors Under Alternative Weather Conditions 
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LIO Contours 
Solllld System Noise for Full Venue 
Calm or Neutral Weather Conditions 


; • Figure2 







• 


• 


LSO Contours 
Sound System Noise for Full Venue 
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Wind and Temperature Assessment 


Paoletti AssOciritcs, Inc. 


Wind and temperature infonnation for the project vicinity was provided by Bruce Watson, the 
meteorologist for this project. A copy of his report ( dated 28 March 2000) was reviewed and 
used to identify weather patterns and prevailing weather conditions; in particular, the data related 
to the Concert Wind Rose Diagrams 7 p.m. to I 0:30 p.m. CDT from May I to September 30. 


During concert times, the weather is considered calm (0 to 3 knots) 47% of the time, moderately 
windy (4 to JO knots) 44% of the time, and too windy (greater than 10 knots) about 8% of the 
time. The prevailing wind pattern would be from southeast, south and southwest; it would 
therefore adversely affect residential receptors to the northwest, north and northeast of the . 
amphitheater. For light to moderate winds (4 to 10 knots) noise levels could increase as much as 
IO dB downwind and decrease by as much as 7 dB upwind (refer to Table I). Based on our 
experience with traffic noise research we have noted variations of -5 dB to +5 dB under many 
different wind conditions. Strong winds (more than IO knots) will produce atmospheric 
turbulence and mixing that would result in elevating ambient (wind) noise levels in general and 
would be difficult to separate out event noise. 


The Watson report states that an in-valley inversion condition may develop on clear to partly 
cloudy nights from May through September. Inversion refers to an atmospheric condition that 
can develop in the evening or nighttime hours during wann weather when the earth begins to 
cool. Air near the surface, especially in sheltered valleys is cooled at a greater rate than air aloft. 
This condition results in sound rays bending towards the ground and thus may increase noise 
levels at distant receptors. However, Mr. Watson states that in-valley inversions would only 
weakly penetrate the top of the valley. We would not anticipate that low-level inversions would 
affect noise levels at homes on top of the ridges. 


Crowd Noise 


Crowd noise is assessed based on test data for an outdoor venue of smailer size than the 
proposed Black Dog venue. Crowd noise was measured during a Merril Haggard concert at an 
outdoor venue in the summer of I 999 (Oakwood Lake EIR in Contra Costa county, California, 
8pm to 10:30pm on July 20, 1999). Based on an estimated attendance of two thousand, crowd 
noise was between 70 and 75 dBA at I IO meters from the grandstand. With an upward 
adjustment of 10 dB for an anticipated maximum attendance of 19,500 and including distance 
attenuation, crowd noise at the nearest homes at Overlook Drive of the City ofBloomington 







• 


• 


• 


Teresa Sterns 
Sterns & Associates LLC 
19 April 2000 
Page 6 


Paoletti Associates, Inc. 


overlooking the amphitheater is predicted in the range of 60 to 65 dBA. This is consistent with 
other studies and analysis of crowd noise for which we are familiar. 


For a "typical worst case" condition, it is likely that at times (e.g. with the largest occupancy and 
downwind conditions) crowd noise will exceed the LIO and L50 noise limits for residences in 
the City of Bloomington to the north and northeast of the amphitheater. Crowd noise is expected 
to be within the limits for homes on the south side of the Highway 13 in the City of Burnsville 
due to much larger setbacks from the amphitheater and the orientation of the venue, except for a 
down wind condition for the maximum seating capacity. The degree to which crowd noise is 
audible above the ambient, or exceeds any criteria would depend on the actual statistics of the 
crowd size, the noise that they generate, and the weather conditions. 


Traffic Noise 


We have reviewed traffic projections with and without the project prepared by BRW. The 
projected noise level increases due to the additional traffic that the project will introduce on the 
highway system are summarized in the following table. We address noise level changes during 
both inbound (7-8pm) and outbound (10:30- 11:30pm) conditions. Our analysis is limited to 
traffic increases along Highway 13 and Highway 3 5; these are the primary roadways used to 
access the site. 


Noise levels during the prescribed times would increase between 0.3 and 1.8 dB due to project 
generated traffic. Noise level increases of I dB are imperceptible by the human ear. A 3 dB 
increase is generally considered the threshold of audibility for environmental noise. Traffic 
generated noise would fall at most in the barely perceptible category and would not exceed the 3 
dB threshold of significance. Therefore traffic-generated-noise would not result in a significant 
environment impact as such mitigation would not be required. 


Peak Hour Traffic Noise Level 
with project w/o project Increase dBA 


Highway 13 - Inbound (7-8pm) 2940 2410 0.9 
West ofCR5 Outbound (I0:30-l l:30pm) 1800 1195 1.8 
Interstate 3 5 - Inbound (7-8pm) 7100 5800 0.9 
North of I 13th Outbound (10:30-11 :30pm) 4720 3320 1.5 
Interstate 35 - Inbound (7-8pm) 6590 6130 0.3 
South of I 13th Outbound (10:30-11 :30pm) 4250 3080 14 
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RECOMMENDATIONS 


Paoletti Associates, Inc. 


Based upon our analysis of the acoustical conditions related to the proposed Black Dog 
Amphitheater we recommend that the following noise mitigation and monitoring strategies be 
required of the developers by the City of Burnsville: 


1. Permanent House Sound System 


A permanent house sound system consisting of 'flown' central loudspeaker clusters covering 
seats under the extended roof canopy be design utilizing high directional loudspeakers aimed 
directly down toward the audience. Likewise, loudspeakers covering the audience on the seating 
berm beyond the canopy also be highly directional, and distributed throughout the seating area, 
to minimize excessive throw of sound energy. 


2. Touring Groups Sound System 


All touring groups sound systems should be 'flown' using available rigging provided by the 
amphitheater and aimed down toward the audience. Other specifications may be developed by 
the Amphitheater owners for users to follow which could become part of the rental contract for 
each use. This includes fines for non compliance. 


3. Rules and Regulations 


A set of guidelines, rules, and regulations should be developed and documented for the purpose 
of clearly stating the owner's concern for excessive noise and its control. The purpose, means, 
and controls should be described. 


4. The Building Structure 


The back-of-house support building should be constructed of heavy, massive materials (min. 10-
20 psf) as large and encompassing as possible to help shield the City of Bloomington residences 
from as much sound energy as possible. 


5. The Roo£'Canopy 


A roo£'canopy constructed of a solid, dense material, at least 6-10 psf, should extend from the 
back-of-house building, as far and as low as possible; and be connected directly to the side walls 
of the facility . 
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6. Sound Absorbing Material 


Paoletti Associates, Inc. 


A sound absorbing insulation material at least equivalent to the sound absorption efficiency of 
R-11 or R-19 batt insulation should be applied directly to the underside of the roof7canopy to 
help control excessive loudness, liveness, reverberation, and long delayed reflections. A suitable 
aesthetic, visual, sound transparent facing could be designed and detailed at the appropriate time. 


7. The Facility Enclosure 


The rear wall of the facility, and the parking lot( s) and berms beyond the near most seating 
should be as high as possible, minimizing the amount of sound that escapes between the end of 
the roof7canopy, and the highest point at the rear of the facility. 


8. Noise Monitoring System 


A permanently installed noise monitoring system should be operated automatically during each 
and every concert event. Maximum sound level limits should be established at the sound 
control/mix position within the amphitheater and at a few key perimeter locations at the outskirts 
of the facility. Sound checks prior to each event which include our staff representative should 
occur. Commercially available noise monitoring systems are readily available which will 
provide immediate feedback to the sound operator, so that adjustments to the amplified sound 
levels could be made in real time. Additionally, data would be accumulated and documented for 
archival purposes, and for enforcement of any fines levied for exceeding stated maximum sound 
level limits. 


Please do not hesitate to call if you have any questions. 


Sincerely, 


PAOLETTI ASSOCIATES INC. 


Dennis A. Paoletti, F AIA 
d .PJ!Oletti_@pjlilletti associates. com 


DAP/lfs 


Encl: APPENDIX A: 6, 7 January Measurement Program Methodology 
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APPENDIX A 


6, 7 JANUARY MEASUREMENT PROGRAM/METHODOLOGY 


Paoletti Associates, Inc. 


On Thursday and Friday, 6 and 7 January we conducted a series of acoustical measurements at 
the site of the proposed Black Dog Amphitheater in Burnsville, MN. 


Although the conditions were not ideal, technically, or environmentally, we believe that the 
primary objectives of the measurement program were accomplished. The primary purpose of the 
measurement program was to assess the potential impact, if any, of sound from a simulated 
music event at the amphitheater at the closest residences to the north, behind the facility, in the 
City ofBloomington. 


High levels of music were amplified at the former quarry site of the proposed amphitheater using 
a high powered touring sound systems (representative of the type used by many touring groups). 
The sound levels were measured at a number oflocations in and around the proposed 
amphitheater site. 


The amphitheater is proposed to be located in a depressed area formed by previous limestone/ 
quarry operations. The orientation of the stage is towards the southeast, away from the 
Bloomington residences. The natural profile of the amphitheater ( depressed stage and seating 
area) helps to protect the audience from potential "external" sound intrusions (except aircraft 
flyovers), and also helps to minimize sound exposure from the amphitheater to the surrounding 
community. 


The addition of a canopy structure extending above and beyond the stage, and any berm and 
enclosing rear wall would further provide sound attenuation of music at the amphitheater by 
helping to contain/enclose the sound. 


The intent of this measurement program was not to perform an exhaustive prediction of potential 
noise contours based on calculations. It was to take a more practical approach. The primary 
concern for potential noise impact were residences on the hill behind the proposed amphitheater 
in the City of Bloomington. The terrain profile to the north, between the proposed amphitheater 
and the residents, is most unusual, and cannot simply be modeled acoustically. 


The measurement program conducted on the 6th and 7th of January consisted of evaluating the 
propagation of noise in and around the proposed amphitheater site via setting up an actual 
loudspeaker system, similar to what would be expected - in terms of sound level and power, at 
the assumed stage location and playing high levels of music through the system. 
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Paoletti Associates, Inc. 


The music selection chosen was from a Carlos Santana CD. The music segment ofa few 
minutes in length was repeated over and over again for consistency and benchmarking purposes. 
The music segment was played so that 105 dBA was measured at a location approximately 120 
feet in front of the loudspeakers, which was assumed to be where the sound control position 
would be located during an actual event. 30,000 watts of amplifier power were available via a 
portable generator to deliver this sound level. There is no question that the sound level of the 
music played was "extremely loud", and conformed to some of the loudest music expected to be 
delivered during any event. However, it is conceivable that some group(s) could exceed this 
level. Although it is my understanding that the developer will make every effort to incorporate 
all of the noise control recommendations noted in this report. We would not expect the sound 
level during a concert to always be at the intensity as we played for our tests. 


The loudspeaker set up, and measurement program represented what we believe to be a "typical" 
worst case for a high level amphitheater rock music event. 


Note: It should be stated that our attention in planning the measurements was so focused on the 
residents to the north of the proposed amphitheater site, that we were not aware of the potential 
impact on certain residential communities to the south in Burnsville. Apparently, our lack of 
attention resulted in a number of residences in Burnsville that could clearly hear the amplified 
music. 


CONDITIONS AFFECTING AUDIBILITY 


I. Loudspeaker Orientation 


The loudspeaker cabinets were mounted on tables, and directed towards the south/southeast 
(Burnsville) at zero degrees to the horizontal. This allowed the high levels of repetitive music to 
travel, literally unattenuated, ( except for atmospheric distance absorption) towardsresidential 
areas ofBurnsville. Some sound energy reflected off the sloped ground in front of the 
loudspeakers, and the natural rocky walls to the sides of the "bowl" which bounced back towards 
the residences in Bloomington. This was heard as a multiple reflection and a blurring of the 
music at some of the residences in Bloomington, especially off axis of the loudspeakers. (Note: 
this is a condition which can be heard subjectively, but not discerned from sound pressure level 
measurements or L10 values). 


The permanent "house" loudspeaker system must be carefully designed for the amphitheater. All 
loudspeakers should be located ("flown") approximately 30± ft. high and aimed down towards 
the audience. This will help to keep sound energy from being directed out of the amphitheater 
into the surrounding community. (It would also allow the same sound pressure level to be 
delivered at the audience via less power). Even touring groups who bring their own loudspeaker 
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Paoletti Associates, Inc. 


systems should be required to fly them from some rigging structure, so that they are aimed 
downward toward the audience. This could be written into contracts as a house policy. It is 
anticipated that there would be a set ofloudspeakers located directly above the stage, under a 
solid canopy/roof structure, that would cover the audience seated under the canopy enclosure; 
and that there would be a series of pole type structures distributed beyond the canopy/roof, which 
would house loudspeakers, amid downward, for audience seated on the grassy berm areas. 


2. Lack of a Building/Roof Structure 


The proposed amphitheater would consist of a substantial architectural building structure. 
Surrounding a stage would be a solid "back of house" structure, enclosing side walls and a solid 
overhead canopy which would serve as a roof This architectural structure must enclose the 
stage and audience as much as possible. Furthermore, the addition of an efficient sound 
absorbing material on the interior surfaces of the canopy/roof, and enclosing side walls would 
further help to reduce the reflected energy produced from the stage. 


Based on our practical experience with a number of similar conditions regarding the control of 
exterior sounds, we are of the opinion that this building/canopy/roof structure will provide at 
least IO dB of attenuation which was not apparent during our measurement program. During 
preliminary setup and testing, we modeled this attenuation via graphic equalization at the 
loudspeakers, and experienced the results at the residential area in Bloomington. The results 
were dramatic. However, the amphitheater owners elected not to include this attenuation in the 
Friday evening demonstration. Clearly, what was heard Friday evening, was not represented of 
the actual sound level(s) that would be emitted from the actual amphitheater. 


3. Landscaping/Rear Wall/Berms 


The proposed amphitheater is expected to be extensively landscaped. Unlike the present 
condition of the site, which is barren, relatively smooth, (and frozen during our measurements), 
we understand, and recommend that grass, bushes and trees be used as much as possible in and 
around the facility to help attenuate sound. Furthermore, the large parking areas beyond the 
audience seating areas towards the south can be terraced, and bermed and/or walled to present 
some additional barrier effect to the sound originating at the stage. The upper most elevation of 
the parking/property enclosing wall should extend as high as possible, attempting, conceptually 
to "enclose" the facility as much as possible. Approximately 6-10 dB of sound attenuation could 
be expected from this treatment, depending upon the actual design. At least 7 dB of attenuation 
is a realistic expectation for planning purposes. 
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4. Sound propagation outdoors ( distance, air absorption, and wind) 


Paoletti .\ssociates1 Inc. 


Sound propagation outdoors, especially related to the property profile between the proposed 
amphitheater stage area, and the closest residences in Bloomington, rarely conforms to classic 
models. Often referred to as "anomalous propagation", these factors are easily understood in 
conceptual terms however, practical prediction in a real world situation is virtually impossible, 
especially being able to predict when, how often, or in what combination they may occur. 


5. Distance 


In general, sound produced from a localized source, e.g. a stage, radiates spherically as it travels 
away from the source. The sound pressure level drops off as a function of distance i.e. 
"universal square law", or 6 decibels (dB) per doubling of distance. The amount of attenuation 
as a function of distance can be impacted by atmospheric conditions, elevation, and terrain. 


The affect of distance (and air absorption) was experienced during our demonstration . 


6. Air absorption 


Air absorbs sound energy depending on the temperature and humidity of the air. The amount of 
sound absorbed by the air is frequency dependent. At high humidity levels, sound propagation at 
frequencies above 500 Hz falls off sharply, thereby significantly reducing annoyance levels. 


Our measurements, by necessity, were conducted in January. The weather was cold, clear and 
crisp. The temperature was in the range of0-20°F. The humidity was approximately 75%. 
During the wanner months, when the amphitheater is in operation, the temperature may be in the 
range of 60° or 95° F; and the humidity may range from 60% to often 90%, or higher. The 
higher the atmospheric absorption, the greater the reduction of sound energy. 


7. Wind 


Wind is one of the most variable and difficult conditions to evaluate. When wind blows in the 
direction of a "receiver" from a source, the sound will be carried in that direction, often 
increasing the apparent sound level perceived by the listener. However, along with this 
increased source level, is an increase in the ambient due to other sources, also being carried in 
the same path. As winds blow, distant traffic noise from freeways, as well as levees in the 
surrounding local tree and vegetation will rustle, raising the surround ambient. 


Excessive turbulence and gusts, although unpredictable, could also impact local audibility 
conditions. These conditions could appear and disappear within seconds . 
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Paoletti" Associates, Inc. 


During our measurement program we experienced low level wind conditions that varied from the 
northwest, and also from the south. 


MEASUREMENT RESULTS 


Our measurements consisted of a series of recorded and direct read values of a number of 
representative samples of sound levels taken during the course of our 2 day visit. Sample times 
were relatively short, by necessity, sometimes only a few minutes. This was especially true 
during the actual, formal, demo period Friday evening, when we traveled from home to home 
with an entourage of a half dozen cars, and about a dozen people. 


We list below the measurement results with the music on* compared only to the nighttime 
criteria since that is the most stringent criteria. 


Exceedance of 
Nighttime Criteria (10 pm - 7 am) 


---------------------=L,10 (55) Lso-'W 


Bloomington Residences 


- 2833 Overlook Circle 
- 250 I Sherwood Circle 
- 2257 Overlook Circle 
- I 1024 Glen Wilding 
- 11010 Humboldt 
- I 0769 Hopkins Circle 


(skipped) 
+2.2 


(skipped) 
+2.8 


Although, at times, the music being played at the proposed amphitheater during the demo might 
have been audible, at certain residential sites in Bloomington, it did not exceed the State 
standard, except for the last residence we visited at I 0769 Hopkins Circle where the ordinance 
was exceeded by 2-3 dB. The ambient was exceeded by approximately 6 dB. The results at this 
location took us completely by surprise. We cannot account for the results at this time. We were 
not made aware of the residences east of Highway 35 in advance of our tests and hence, we did 
not have an opportunity to visit the locale prior to our test. During the test we were led down a 
long trail in the dark to our measurement position. In the dark, we could not see where we were 
relative to the amphitheater site. However, as mentioned above, the actual sound levels expected 
during an amphitheater event are expected to be lower than demonstrated, by more than 3 dB . 
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L10-® l,5oliQ} 
Burnsville Residences 


- Meadow Brook Village 
w/music on +8-10 +10 
existing ambient (w/music off) +6-8 +7-9.5 
music above ambient +2 +2 


- 1124 Vista Drive 
w/music on +5 +5 
existing ambient ( w/music off) +] 0/+4 
music above ambient +4 1/+5 


* These values include no attenuation due to noise control designed into the amphitheater 
structure/enclosure, or loudspeaker system. 


The music being played at the highest level was clearly audible at many locations in Burnsville. 
Due to the focus of attention for this measurement program towards the Bloomington residents, 
there was no consideration given during these tests to "protect" or buffer sound transmission on 
axis of the amphitheater towards the Burnsville community to the southeast. 


In the spring and summer, when the amphitheater would be in use, there should be substantial 
ground cover and vegetation between the amphitheater and the Burnsville residents. Acoustical 
insulation placed on the underside of the canopy/roof; and a well designed loudspeaker system 
with loudspeakers oriented down at the audience, not directly out to the community as was done 
for our tests, will further help to minimize sound transfer towards the south. The enclosing 
perimeter of the back of the audience seating area and the canopy extending over the front 
portion of the audience area is expected to be designed so as to minimize the effective 
opening/aperture for sound to escape to the community south of the facility. It is our opinion 
that a minimum of 6-10 dB of sound attenuation would result from the design features we are 
recommending. 


GENERAL COMMENTS 


I. Traffic Noise 


Our study did not include analysis of traffic noise. From a noise standpoint, the additional traffic 
created by the amphitheater patrons on the local traffic arterials is not of the magnitude to have a 
significant effect on the existing ambient levels in any of the neighborhoods surrounding the 
amphitheater. In fact the amphitheater site already has its own exit from Highway 35. The 
entry/exit locations and internal circulation are well laid out on a very large site. Most 
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Paoletti Associates, Inc. 


circulating traffic in connection with the amphitheater use would be at very slow speeds, and 
would not represent a noise impact to surrounding neighborhoods. 


As far as increased traffic flow on Highways 35 and 13, and other local traffic arterials, the 
normal expected increase in flow due to increases in population and construction, can be 
expected to raise the general ambient slightly (approximately 2-3 dBA) and therefore be useful in 
further masking other "foreign" noises, such as any activity noise emanating from the 
amphitheater site. 


2. Parks/Wildlife Refuge 


The effects of noise on wildlife is not well understood. We visited some park areas and wildlife 
refuge areas during our measurement program. Under most conditions, music was not audible. 
With the wind blowing downwind of the amphitheater, music was. audible at the Black Dog Park 
on Cliff Road at Nicollet Avenue to a maximum of5 decibels* (dBA) above the ambient. With 
proper noise control features built into the amphitheater structure/enclosure, and the loudspeaker 
system, the music should not be audible at this park/refuge site . 
At the wildlife refuge behind the berm to the north of the wildlife refuge, the music was audible 
by up to 8 to 10 decibels* (dBA) above the ambient. Once again, with proper noise control 
techniques built into the facility, this level would be reduced substantially. 


We understand there may be other concerns in the parks having to do with impacting the 
quietude and enjoyment of the visitors/users. However, there is a great deal of documentation 
indicating that the use of the amphitheater, in the evenings (after 10 pm, when the noise criteria 
is most stringent) would not generally be in conflict with the use of the parks. 


3. Monitoring Sound Levels 


It is fairly common for outdoor amphitheater facilities to incorporate a permanent, built-in, sound 
monitoring system which would automatically and continuously monitor the sound level 
produced within the facility. 


Inconspicuous, but strategically placed microphones ( e.g. at the sound control position, and/or at 
perimeter boundary conditions would detect when sound levels exceeded predescribed maximum 
limits. Computerized electronics would document any exceedance, and signal the sound 
operators. This is a way to guarantee continuous monitoring and commitment to not exceed 
prescribed agreed upon maximum levels within the amphitheater. 


* These values includes no attenuation due to noise control designed into the amphitheater 
structure/enclosure, or loudspeaker system . 
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4. Crowd Noise 


· Paoletti .--\ssociates, Inc. 


We did not have a realistic sample of crowd noise to play during our testing program. Crowd 
noise is one of the most variable parameters to evaluate. It is transient in nature; spontaneous; 
and fluctuates greatly, occasionally reaching peaks in excess of 100 dB A within the amphitheater 
seating area. Crowd noise data and statistics are not known. 


At the distance of approximately 1/2 mile, on flat unobstructed terrain, crowd noise may reach 
instantaneous peaks of 60-65 dBA. The L 10 and to a lesser extend the L50 could be impacted by 
these discrete events, depending how often they occur. Any form of architectural obstruction 
between the audience and the recipient location, would act as a barrier and have some sound 
attenuating affect towards reducing the level of crowd noise . 


' I 
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RECOMMENDATIONS 


Paoletti Associates, Inc. 


Based upon our analysis of the acoustical conditions related to the proposed Black Dog 
Amphitheater we recommend that the following noise mitigation and monitoring strategies be 
required of the developers by the City of Burnsville: 


I. Permanent House Sound System 


A permanent house sound system consisting of'flown' central loudspeaker clusters covering 
seats under the extended roof canopy be design utilizing high directional loudspeakers aimed 
directly down toward the audience. Likewise, loudspeakers covering the audience on the seating 
berm beyond the canopy also be highly directional, and distributed throughout the seating area, 
to minimize excessive throw of sound energy. 


2. Touring Groups Sound System 


All touring groups sound systems should be 'flown' using available rigging provided by the 
amphitheater and aimed down toward the audience. 


3. Rules and Regulations 


A set of guidelines, rules, and regulations should be developed and documented for the purpose 
of clearly stating the owner's concern for excessive noise and its control. The purpose, means, 
and controls should be described. 


4. The Building Structure 


The back-of-house support building should be constructed of heavy, massive materials (min. 10-
20 psf) as large and encompassing as possible to help shield the City of Bloomington residences 
from as much sound energy as possible. 


5. The Roofi'Canopy 


A roofi'canopy constructed of a solid, dense material, at least 6-10 psf, should extend from the 
back-of-house building, as far and as low as possible; and be connected directly to the side walls 
of the facility . 
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6. Sound Absorbing Material 


A sound absorbing insulation material at least equivalent to the sound absorption efficiency of 
R-11 or R-19 batt insulation should be applied directly to the underside of the roo£'canopy to 
help control excessive loudness, liveness, reverberation, and long delayed reflections. A suitable 
aesthetic, visual, sound transparent facing could be designed and detailed at the appropriate time. 


7. The Facility Enclosure 


The rear wall of the facility, and the parking lot(s) and berms beyond the near most seating 
should be as high as possible, minimizing the amount of sound that escapes between the end of 
the roof/canopy, and the highest point at the rear of the facility . 


8. Noise Monitoring System 


A permanently installed noise monitoring system should be operated automatically during each 
and every concert event. Maximum sound level limits should be established at the sound 
control/mix position within the amphitheater and at a few key perimeter locations at the outskirts 
of the facility. Sound checks prior to each event which include our staff representative should 
occur. Commercially available noise monitoring systems are readily available which will 
provide immediate feedback to the sound operator, so that adjustments to the amplified sound 
levels could be made in real time. Additionally, data would be accumulated and documented for 
archival purposes, and for enforcement of any fines levied for exceeding stated maximum sound 
level limits. 


* * * 


Assuming that the proposed Black Dog Amphitheater is constructed and operated as proposed, 
and all of the attenuation measures listed above are employed, we believe that the Minnesota 
Pollution Control Agency Noise Standards would not be exceeded at either residences to the 
north in Bloomington; or at residences to the south in Burnsville, except as noted in rhe study 
above. 


X:\)obfile\99096\l·i:::viscd aite pfan J 9 April.doc 
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Table 1 - Predicted Sound System Noise 


Receptor Calm & Neutral Upwind Condition 
Weather Condition (-3 to - 10 knots) 


%of the LIO % of the LIO 
time Noise time Noise 
occurring Level occurring Level 


dBA dBA 
I- 66 56 4 51 
Bloomington 
residences on 
Overlook Cir. 
North- west of 
the 
amphitheater 
2- 53 49 3 42 
Bloomington 
residences on 
Hopkins Rd. 
North-east of 
the 
amphitheater 
3- Burnsville 59 49 30 43 
residences on 
Vista Dr. 
South of the 
amohitheater 
4- Burnsville 66 50 4 43 
Meadowbrook 
Village 
South-east of 
the 
amphitl1eater 


Notes: 


Paoletti Associates, Inc. 


Downwind Too windy 
Condition (in excess of 10 


(3 to 10 knots) knots) 
¾of the LIO % of the 1.10 
time Noise time Noise 
occurring Level occuring Level 


dBA dBA 
22 66 8 See Note 


I 


36 56 8 See Note 
I 


3 56 8 See Note 
I 


22 57 8 See Note 
I 


I- Noise levels under high winds (greater than I Oknots) are dijjicult to predict with statistical accuracy. 
Winds would result in large and rapid fluctuations due to atmospheric turbulence and wind generated 
noise. 


2- L50 noise levels can be estimated at 5 dB less than the tabulated LIO levels. This is based on review of 
noise measurement results for similar types of projects. 


3- Residential noise limits imposed on this project are LIO not to exceed 55 dBA and L50 not to exceed 50 dB 
for nighttime hours (10pm to 7am). Daytime limits are JO dB less restrictive . 
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Wind and Temperature Structure 
at the Proposed Wild Amphitheater Site 


Report to Stems & Associates 


28 March 2000 
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1. INTRODUCTION 


This report describes the wind and teinperattire structure of the proposed site of 
an amphitheater to be built in the Minnesota Vailey just upstream from the Interstate 
35W river bridge. 


Wind analyses are presented for the year as a whole, including all times of the day . 
and all days of the year; and for the times most likely for concert times at the 
amphitheater. For each, a table is presented, as well as a diagram representing 
each. Temperature structure important fo sound propagation is discussed for concert 
times . 







2. WILD AMPiiiTiiEATER BASE WlND CLIMATOLOGY 


• · A base wind climatology of the Wild Amphitheater site was done for this study using 
a model ihat I constructed in the 1980s. I have applied this model to various sites 


• 


• 


for numerous clients since then. The model base consists of a wind rose representative 
of the undisturbed wind climatology of eastern Minnesota - western Wisconsin, which is 
then modified to specific sites by input values derived from topographical and other 


. natural perturbing influences. 


The figure shows the resuits of the appiication of the model to the Wild site. The 
diagram is called a wind rose. It shows the percent frequency ofwindsfrom each 
of sixteen directions and in five cumulative wind speed categories. This means there 
are 16 x 5 = 80 categories altogether. The values of the frequency of each of these 80 
wind directiori/speed categories is given in the table. 


Two prominent features of the wind climatology of the site is the high preponderance 
. of low wind speeds compared to most places in Minnesota and the very prevailing 
direction from the west-southwest. The low speeds are caused by the strong buffing 
of the wind speed by the valley walls. The prevailing west-southwesterly directional 
bias is due to drainage of chilled, denser air downvalley from dusk to sunrise ori so many 
nights. 


This wind information is for the year as a whole. Wind directions and speeds during 
concert times are discussed in the OPERATION-TIME WIND-TEMPERATURE 
STRUCTURES section of this report . 







KNOTS NORTH NNE NE ENE 


• 0-3 1.87 0.83 0.54 0.36 
4-6 2.58 2.05 1.44 1.69 
7-10 0.29 0.98 1.17 1.74 
11-16 0.05 0.08 0.2 0.63 
17+ 0.04 


KNOTS EAST ESE SE SSE 
0-3 0.35 0.78 1.02 1.99 
4-6 0.74 1.49 2.41 4.14 
7-10 0.49 0.78 1.13 1.75 
11-16 0.15 0.06 0.1 0.08 
17+ 


KNOTS SOUTH SSW SW WSW 
0-3 1.56 0.36 0.27 1.06 
4-6 4.67 1.86 1.86 5.75 
7-10 3.73 2.65 2.92 5.6 
11-16 0.42 1.08 1.4 0.46 
17+ 0.06 0.2 0.26 


KNOTS WEST WNW NW NNW 
0-3 0.61 1.7 3.04 4.38 
4-6 2.26 3.99 4.91 2.77 
7-10 1.58 2.38 0.78 0.15 
11-16 0.62 0.4 0.18 ... 


• 17+ 0.05 0.02. 0.02 ... 


PERCENT WIND FREQUENCY A1WILD AMPHITHEATER 
VALUES WOULD ADD UP TO 100% EXCEPT FOR ROUNDING 


TABLE ON -ANNUAL WIND ROSE: ALL TIMES 
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3. TEMPERATURE STRUCTURE 


The temperature structure of the Wild Amphitheater Site is much different than that of 
most of east-central Minnesota. · This is because the amphitheater site lies is in a 
deep, unique valley. 


The temperature structure is created largely by the unique deep trough that extends from 
the Mississippi River through the site and upvalley to and even past Mankato. This 
trough was carved on the order of I 0,000+ years ago by vast rushes of melting glacial ice 
in the summertime. Once the ice was gone, the valley became dry year-round except 
for the tiny river that trickles through from Brown's Valley to its mouth at Fort Snelling. 


The valley walls cause a partial "disconnect" from the surrounding atmosphere. Air 
moving across the prairie above do not tend to "drop down" into the valley, but tend 
to move over it. Air between the valley walls is already there, and only partly mixes 
with air moving over. On a hot summer day, valley temperatures ruh significantly 
hotter than on the prairie above. 


From dusk to dawn, valley air is mtich more stable than the air on the prairie above. 
Valley air is chilled and densified as it contacts the cooling surface of the valley walls, 
and driven by gravity, flows down the walls, and then downvalley in the direction of 
Fort Snelling. 


As a result, in-valley temperature inversions are the rule at least part of those clear to 
partly-cloudy nights with wind speeds over the prairie that are under 7 knots . 
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. 4. OPERATIONAL-TIME WIND-TEMPERATURE STRUCTURES 


Let us now look at the temperatures and wind structures expected to occur 
at times when the Wiid Amphitheater is in use. 


It is intended that the Amphitheater will be in use primarily on slimmer weekend 
evenings. More specifically, use will be mainly on Friday and Saturday evenings 
between 7:00 PM and I 0:30 PM, Central Daylight Time (CDT), or 6:00 PM to 9:30 PM, 
Central Standard Time (CST), from May through September. 


Sunset occurs at 8:19 PM CDT on May i, is at its latest at 9:03 PM on July 2, and 
backs up to 6:64 PM on September 30. These times are noteworthy since air 
drainage flow will begin around sunset or shortly thereafter about 25% of the time 
that an event is being held. About 50% of the time, air drainage flow can be expected 
by 10:30 PM, CDT. 


When air drainage is occurring, an in-valley inversion will occur. Recall that this is 
a situation in which the temperature will be cooler at amphitheater level than at the· 
top of the valley. Such a situation should lead to amphitheater-generated sound 
echoing around the valley, and only weakly penetrating the top of the valley. 
Those on top of the valley may well hear more sound from the freeway traffic 
than from the concert. 


From May Day through September, ihe air over the valley can be expected to be 
stable, though not an inversion, an additional 60% of the time at 7:00 PM CDT 
and an additional 45% of the time at I 0:30 PM Thus, the air would be either an 
inversion or stable 85% of the time at 7:00 PM CDT and 95% of the time at I 0:30 PM 
CDT. Differences over the period would not be great, since the sun will be out of the 
scene, or way down near the horizon, the entire time after 7:00 PM, CDT. 


Winds would be more frequently from the west-southwest at these concert-times 
than would be the case for the Annual Wind Rose, since air drainage occurs 
inost often in the hours of shadow and darkness. All-in-all, winds between 
southwest and west should blow about 35% of the time when concerts are 
occurring. Many of these inay be perceived to be calm since the air will often 
be moving at less than one mile per hour. Air drainage winds may often come 
from other directions, mainly the south, because of perturbations wrought by a myriad of 
conditions. Even in such situations, sound-conducting flow from the Amphitheater, 
will be toward the east-northeast for the most part. 


The second table gives the frequency of winds during concert times only, from 7:00 
PM to 10:30 PM from May through September, according to 80 categories of 
wind speed/direction .. 
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ANNUAL WIND ROSE DIAGRAM: 
WILD Al\1PffiTHEA TER 


The length of each radial from the sixteen cardinal-based directions 
· indicates the frequency with which the-air is coming. Little ticks on 
each radial indicate the frequency of each wind speed by category. 
Frequency from the origin to the first tick is 0-3 knots; the second 
tick 4-6 knot~, the third tick 7-10 knot\ the fourth tick 11-16 knot~, 
and the fifth tick 17+ knots. Note that slightly bolder lines mark 
the 4-6 knot and 11-16 knot categories. 
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KNOTS NORTH NNE NE ENE 
0-3 0.66 2.02 1.19 1.95 
4-6 0.21 0.58 0.35 0.54 
7-10 0.09 0.23 0.16 0.3 
11-16 0.03 0.05 0.05. 0.15 
17+ 0.06 


\ 
I 


I KNOTS EAST ESE SE SSE 
I . 0-3 · 0.88 0.43 1.51 4.94 


4-6 0.32 0.18 1.31 4.94 
7-10 0.15 0.08 1.16 2.39 
11-16 0.05 0.02 0.04 1.36 
17+ 0.02 0.33 


KNOTS SOUTH SSW SW WSW 
0-3 7.31 4.5 5.32 9.84 
4-6 6.93 2.8 2.46 5.54 
7-10 4.08 2 2.13 3.08 


I• 
11-16 1.63 0.5 0.53 1.43 
17+ 0.43 0.21 0.21 0.61 


KNOTS WEST WNW NW NNW 
0-3 2.48 1.21 1.44 1.3 
4-6 1.45 0.51 0.44 0.33 
7-10 0.17 0.11 0.12 0.13 
11-16 0.04 0.06 0.03 
17+ 


PERCENT WIND FREQUENCY AT WILD AMPHITHEATER 
DURING CONCERT TIMES (7-10:30 PM MAY-SEPTEMBER) 


TABLE 2 - CONCERT WIND ROSE 
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The length of each radial from the sixteen cardinal-based directions 
indicates the frequency with which the air is coming. Little ticks on 
each radial indicate the frequency of each wind speed by category. 
Frequency from the origin to the first tick is 0-3 knots; the second 
tick 4-6 knot~, the third tick 7-10 knots, the fourth tick 11-16 knot~, 
and the fifth tick 17+ knots. Note that slightly bolder lines mark 
the 4-6 knot and 11-16 knot categories. 
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25. Nearby resources. 


Are any of the following resources on or in proximity to the site? 
Archaeological, historical or architectural resources? _Yes _K_No 
Prime or unique farmlands or land within an agricultural preserve? _Yes _K_No 
Designated parks, recreation areas or trails? _x Yes _No 
Scenic views and vistas? _Yes _K_No 
Other unique resources? _x Yes _No 
If yes, describe the resource and identify any project-related impacts on the 
resource. Describe any measures to minimize or avoid adverse impacts. 


The Subject Property has been the site of a limestone quarry and a sanitary 
landfill for the past twenty years. It does not contain any designated recreation 
areas, no portion of it is farmed, there are no ecologically sensitive areas, or 
vistas. Perhaps the only unique resource affected by the proposal would be the 
limestone that remains within the quarry area. 


The PUD also calls for the dedication of parkland along the Minnesota River, the 
dedication of trails along the River and around the facility, and landscape 
improvements throughout the site. 


On the north side of the Minnesota River, across from the proposed amphitheater 
site, is the City of Bloomington's River Valley Park. The park runs along the north 
edge of the river from approximately I-35E on the east to County Road 18 on the 
west. It includes informal, unpaved biking/hiking trails and boat ramp access to the 
river. A trail is proposed on the north side of the river that will ultimately connect 
through the Minnesota Valley National Wildlife Refuge located both east of 135W 
and west of the subject property. 
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26. Visual impacts. 


Will the project create adverse visual impacts during construction or operation? 
Such as glare from intense lights, lights visible in wilderness areas and large 
visible plumes from cooling towers or exhaust stacks? _Yes _K_No 


Portions of the project site will be visible from adjacent properties and roadways. 
Whereas the project site currently exists in a barren condition, the property will 
be substantially enhanced upon completion of construction. There will be 
significant greening of the portions of the site that can be planted upon. There 
will be perimeter landscaping, in addition to landscaping at key locations 
throughout the site. 


The height of light fixtures on the site will be determined through the PUD 
process. The City of Burnsville design standards require that all light sources be 
screened from off-site view. Provisions will be made to ensure that only the 
amount of light necessary for security purposes will be used at times when 
events are not being held . 
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Compatibility with plans and land use regulations. 


Is the project subject to an adopted local comprehensive plan, land use plan or 
regulation, or other applicable land use, water, or resource management plan of a 
local, regional, state or federal agency? 
_x_ Yes _No. If yes, describe the plan, discuss its compatibility with the 
project and explain how any conflicts will be resolved. If no, explain. 


Comprehensive Plan 


The City of Burnsville has adopted a 1999 Comprehensive Plan Update. The 1999 
Plan designates this area as "Conunercial Recreation Business." The Plan 
specifically discusses the McGowan property in a section that addresses future land 
use redevelopment, as follows: 


"In 1998, the City, the PCA and the McGowans focused on 
completing the closure of the landfill and securing a developer for 
the amphitheater. At the end of 1999, the McGowans entered into an 
agreement with Rose Wild, LLC with the intention of constructing 
the amphitheater, scheduled for opening in 2001. To assist in this 
development, the City is obtaining all necessary pennits and 
approvals and is proceeding with the transportation systems and 
corridor beautification projects in the Greenway Area." 


Additionally, the proposed amphitheater project on the McGowan Property was 
described in several sections of the 1990 Comprehensive Plan. That plan reflected 
a land use change for the site from Industrial to Commercial Recreation Business, 
described both in text and graphic form. Also, the McGowan property was 
referenced in the plan as one of the largest vacant parcels in the City, describing the 
approved amphitheater development proposal. 


The 1990 Comprehensive Plan Update also discussed Transportation issues related 
to the proposed amphitheater. The Plan referenced the 1990 Highway 13 Corridor 
Study, that mentioned planned transportation system improvements, including the 
closure of several access points and the modification of the Black Dog Road 
interchange in order to facilitate access to the amphitheater. The 1990 
Comprehensive Plan update also listed the Black Dog Road/1-35 and Cliff Road/1-
35 interchanges as proposed project changes. 


Zoning 


The site is zoned 12 General Industrial District, overlain by a Planned Unit 
Development (PUD) District. The PUD was specifically created to pennit the 
amphitheater on the McGowan property. The site is included in a Tax Increment 
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Financing (TIF) District to allow for the contribution of public improvements and 
infrastructure as part of the development. 


Flood Plain Regulations 


Portions of the site lie within both the Flood Fringe and Floodway Districts, as 
defined by the Burnsville Zoning Ordinance Floodplain Regulations Sections 10-
10-4(b) and I 0-10-4( c )7. The proposed amphitheater is located within the 
limestone quarry portion of the property. Burnsville's Floodplain Regulations 
permit dikes in the floodway to protect agricultural areas to the 10 year or less 
frequency, but are required not to increase the 100 year level based on an equal 
conveyance loss analysis on both sides of the river. This is also a requirement of 
the Lower Minnesota River Watershed District. Burnsville would need to grant 
an exception to cover the dikes surrounding the amphitheater. Based on the 
revised location of the levee system and the amphitheater, and the related 
hydraulic modeling, the improvements are no longer in the floodway. Some 
adjacent open space uses north of the new levee will remain in the floodway. 
Please refer to Figure 12.3 in Section 12. 


The proposed use is consistent with the open space, recreational uses that are 
allowed within the floodplain. Both the MnDNR and the City of Burnsville have 
found that the amphitheater would be an acceptable use of the site . 


The dike surrounding the site, if modified or improved, would consist of fill in a 
floodplain. By definition, a floodplain is a jurisdictional wetland requiring a 
USCOE Section 404 pennit. 
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• 28. Impact on infrastructure and public services. 
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Will new or expanded utilities, roads, other infrastructure or public services be 
required to serve the project? _x_ Yes _No. If yes, describe the new or 
additional infrastructure or services needed. (Note: any infrastructure that is a 
connected action with respect to the project must be assessed in the EA W; see 
EA W Guidelines for details.) 


Public utilities are currently in place at the southern boundary of the property. The 
PUD plans call for the extension of both sanitary sewer and municipal water 
service to the amphitheater. Preliminary utility design work has been completed, 
and the final approval of the project will be conditioned upon the completion of 
final utility system design and the completion of these improvements. 


The proposed development will also be served by a storm sewer system. 
Preliminary design work has also been completed on this system, which includes 
storm water detention and retention facilities. Final design work and the 
construction of this system will also be part of the project approval process. 


Please refer to Figure 12.1 and Section 17 for additional information related to the 
stormwater system . 
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29. Cumulative impacts . 


Minnesota Rule part 4410.1700, subpart 7, item B requires that the RGU 
consider the "cumulative potential effects of related or anticipated future 
projects" when determining the need for an environmental impact statement. 
Identify any past, present or reasonably foreseeable future projects that may 
interact with the project described in this EA W in such a way as to cause 
cumulative impacts. Describe the nature of the cumulative impacts and 
summarize any other available information relevant to determining whether there 
is potential for significant environmental effects due to cumulative impacts ( or 
discuss each cumulative impact under appropriate item( s) elsewhere on this 
form). 


Discussion of cumulative impacts is included in this document under the 
appropriate sections. It is also included in the adopted Comprehensive Plan. 


Impacts to or fill in wetlands occurring during extension of utilities or roadways 
to the site will be addressed and cumulative impacts assessed in the 404 permit 
application made to the USCOE. The USCOE Section 404 permit application 
will assess the following: 


• Alternatives to the action, including doing nothing . 
• Avoidance of wetland areas. 
• Minimization of impacts of the action. 
• Mitigation of impacts and losses. 


The principal cumulative effect of this project will be the incremental, planned 
reclamation of the Burnsville river front as described in the Comprehensive Plan. 
This process will convert the intensive industrial activities in this area to public 
park, trails, a 300+ acre lake and surrounding clean and quiet businesses. As an 
interim use, the processing activities that currently exist at the east side of the 
quarry will be transferred to the west side of the quarry through the PUD 
process. The life of these processing activities will be tied to the life of the 
quarry. During this interim period, the land on the east side of the quarry will be 
used for restaurants and other service activities. When the quarry is ultimately 
closed and the lake is filled, the interim uses on the east side will be replaced by 
high valued office, hospitality and service businesses . 
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• 30. Other potential environmental impacts. 
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If the project may cause any adverse environmental impacts not addressed by 
items 1 to 28, identify and discuss them here, along with any proposed 
mitigation. 


There are no additional potentially adverse environmental impacts that would be 
caused by the amphitheater project. 
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Summary of issues. 


List any impacts and issues identified above that may require further 
investigation before the project is begun. Discuss any alternatives or mitigative 
measures that have been or may be considered for these impacts and issues, 
including those that have been or may be ordered as permit conditions. 


This EAW is an update of a previously approved 1989 EAW for an identical 
sized facility at the same location. A Negative Declaration Resolution was issued 
by the Burnsville City Council on December 4, 1989, after completing 
substantial additional environmental analysis in response to comments received 
during the extended comment period. The PUD Concept Plan Stage has been 
approved by the City of Burnsville and is referenced in its 1990 and I 999 
Comprehensive Plan updates. In 1991, the property was rezoned to a Planned 
Unit Development District to accommodate the amphitheater development. 


Shortly after the City adopted the 1990 Plan, the applicant's secured all of the 
necessary local permits to construct an amphitheater on the McGowan property, 
addressing all impacts on the regional infrastructure. The project was delayed in 
its construction due to the complications related to its prior use as a landfill and, 
therefore, some of the required permit approvals lapsed. However, the City of 
Burnsville never stopped working toward the amphitheater as the preferred end 
use of the site. Now that a developer has been secured for the site, the City will 
resubmit its permit applications for approval and work toward the construction 
of the amphitheater in time for a portion of the 200 I season. 


In addition, the City of Burnsville has been working as to resolve the outstanding 
issues for closure between the State and the owners of the Freeway Landfill. 
The signing of a Binding Agreement and a Development Agreement are 
essential for the project to proceed. If the two documents are not signed, the 
State will not proceed with any construction related to closure of the Freeway 
Landfill. 


During the preparation of the EAW, the City has been in close coordination with 
a number of agencies to determine, document and address the various agency 
concerns that exist relative to this project. A list of agencies and their specific 
issues is as follows: 


Minnesota Department of Natural Resources 


Mr. Pat Lynch has expressed concern regarding the existence of the levee and 
the potential for increasing floods upstream of the site. To address the concern, 
the amphitheater has been shifted to the southern most part of the site. In this 
location the levees can be relocated without impacting the upstream profiles . 
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Meetings with Mr. Lynch and the DNR's Jim Solstead confirmed an acceptable 
approach for analyzing the new levee location. DNR will be reviewing the 
detailed modeling concurrent with their review of the EA W. As a result of the 
analysis, the existing levees will be removed and wetland restoration will take 
place. 


DNR permits that will be needed will include a Protected Water Permit and a 
water appropriation permit for dewatering (future). 


United States Army Corps of Engineers 


The City has worked closely Mr. Dan Seeman with the Corps of Engineers 
regarding Nationwide permits for the project (some of which he had already 
issued) and most recently regarding an alleged violation/illegal fill action against 
the property owner. The City has presented a concept plan for restoration areas 
on the site as well as the perpetual protection of adjacent flood plain forest 
wetland through the Kraemer PUD. The City is awaiting the Corps findings 
regarding the violation and has offered to develop a City-Corps partnership to 
ensure that the restoration plan is properly completed and that the restoration is 
properly established. The City has secured significant financial support from the 
developer to ensure the success of the restoration. 


Issues related to the individual permit for the project will be discussed with an 
all-agency meeting on site and at the sites of proposed mitigation, to be 
conducted on May IO, 2000. 


In addition, the City has also met with Mr. Pat Foley who will be reviewing the 
hydraulic modeling for the river to ensure that no increase in flooding, as 
compared to the existing flood insurance study, will occur as a result of this 
project. Mr. Foley is already in agreement with the approach taken to perform 
the analysis. His review will be occurring concurrently with the review of the 
EAW. 


United States Fish and Wildlife Service 


USFWS's Nick Rouse met with City representatives to discuss concerns related 
to the project. Mr. Rouse indicated that his concerns relate to noise generation 
and to the flooding issues expressed by both the DNR and the USCOE. The 
flooding issues are completely addressed, pending final agency acceptance of the 
relocated levee and revised hydraulic model for the river. The noise issue is 
addressed by the EA W and is subject to final acceptance by MPCA. 


Lower Minnesota River Watershed District 


City staff met with the District's Larry Samstead to discuss issues for the project. 
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Mr. Samstead had significant issues with the 1989 EA W relating to the increased 
potential for upstream flooding as a result of the project and associated levees. 
Mr. Samstead will be reviewing the revised site location including the relocated 
levees and the revised river model to concur with the DNR and USCOE that the 
site will now be out of the floodway and will not increase the flood profile for 
adjacent or upstream communities. 


Dakota County 


City representatives have discussed the project with Mr. Brian Watson with the 
Dakota Soil and Water Conservation District. Mr. Watson has responsibilities 
related to the State Wetland Conservation Act and will likely be asked to review 
the permit as a member of a technical evaluation panel (TEP). Based on the 
discussions, Mr. Watson is very comfortable with the proposed mitigation plan. 


Minnesota Pollution Control Agency 


On February 29, 2000 City staff met with MPCA staff including Larry Zdon and 
Gene Soderbeck to discuss water quality and wetland issues for the project. In a 
follow-up message from Mr. Soderbeck, all requested information and identified 
issues have been properly addressed in the May draft of the EA W. Mr. Zdon 
plans on attending the May 10 field walk related to wetland permitting on the 
site. 


Minnesota Department of Transportation 


Construction of some of the required supporting roadway system improvements 
will require the review and approval of the Minnesota Department of 
Transportation (Mn/DOT). Mn/DOT must approve the proposed improvements 
to the I-35W /Black Dog Road interchange. The necessary approvals will include 
a Project Memorandum, approval of the interchange geometric design and 
approval of the interchange access revision. Approval of the interchange access 
revision is ultimately required from the FHW A. All of these required 
reviews/approvals have been initiated; however, the approvals have not yet been 
obtained. The City of Burnsville is working to resolve issues that have been 
raised by Mn/DOT. These primarily include environmental issues associated 
with the landfill closure work and traffic related issues associated with the 
controls that will be placed on the amphitheater operation. 
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June 14, 2000 


Mr. John Shardlow 
City of Burnsville 
Planning Consultant 


Minnesota Pollution Control Agency 


I 00 Civic Center Parkway 
Burnsville, MN 55337 


RE: Black Dog Amphitheater Environmental Assessment Worksheet 


Dear Mr. Shardlow: 


Thank you for the opportunity to review and comment on the Black Dog Amphitheater project to be built 
in the city of Burnsville, Dakota County. Based on the information contained in the Environmental 
Assessment Worksheet (EAW), the Environmental Planning and Review Office staff believes that 
significant effects related to Minnesota Pollution Control Agency (MPCA) issues are not likely to occur 
as a result of the project. Therefore, the preparation of an Environmental Impact Statement (EIS) does 
not appear to be needed for MPCA-related approvals. However, we do have the following comments and 
concerns: 


l. Indirect Source Permit 


This EAW document adequately responds to comments that were raised in the MPCA's March 2, 2000, 
and May 5, 2000, letter to the city of Burnsville regarding the draft EA Ws for the project reviewed by 
MPCA staff, specifically Section 21, (Traffic) and Section 22. (Vehicle Related Air Emissions). 


The EA W has adequately addressed the traffic and air quality impacts expected from the proposed 
project. The EA W has provided a Traffic Impact Study that describes in detail the type of impacts the 
proposed project will have on both the regional and local transportation systems. The level of service 
(LOS) capacity analysis conducted for the project indicates that most of the key intersections analyzed 
will operate al an acceptable LOS during both peak hour arrival and departure time periods, However, 
various approaches and intersections will experience high traffic volumes during peak hours that will 
require additional lanes and other geometric improvements, The MPCA staff notes that based on the 
traffic study, the existing roadway system in the project area is not adequate to support the proposed 
project and that roadway improvements required to accommodate event traffic are proposed as part of the 
project. The Indirect Source Permit (ISP) for the proposed project will include a provision requiring 
completion of the assumed roadway improvements before occupancy of the facility. 
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Mr. John Shardlow 
Page Two 


The air quality analysis conducted for the project assumed the completion of the roadway improvements 
to help ensure efficient traffic operations for the facility events and to prevent any violation of the carbon 
monoxide standards. In addition to the roadway improvements, other mitigation proposals were also 
assumed in the traffic and air quality analysis conducted for the project. These traffic management 
programs will further help in creating smooth traffic operations during arrival to and departure from the 
facility. The MPCA staff understands that the city and the developer will coordinate, develop, and 
implement a traffic management plan (TMP) to be used before and after facility events. The ISP for the 
proposed project will include a provision requiring implementation of the traffic management programs 
in the TMP. 


In addition to the comments provided above, staff requests clarification on the following: 


o Figure 5 in the Traffic Impact Study identifies year 2001 p.m. Peak Hour Volumes (assumes 
Figure 6 peak arrival hour is 7 p.m. - 8 p.m. and Figure 7 peak departure hour is I 0:30 p.m. -
11 :30 p.m.). Please clarify what is the peak hour of analysis. 


o Table 1 in the Traffic Impact Study identifies year 2001 Arriving Peak Hour I and Arriving Peak 
Hour 2. The initial assumptions contained in the study indicate a peak arrival hour of 7 p.m. -
8 p.m. Please clarify what is Peak Hour I and Peak Hour 2. 


o The initial assumptions contained in the Traffic Impact Study indicate a peak arrival hour of 
7 p.m. - 8 p.m., with 60-percent of the patrons arriving during this hour. The EA W states that the 
gates to the parking areas will be opened two hours before an event; this assumes 6 p.m. for an 
8 p.m. concert. Assuming a majority of the patrons are general admission ticket-holders and 
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would arrive early to obtain good seats, it is likely that as attendance approaches the design level • 
- maximum capacity (16,200 - 19,500 persons), the percentage of general admission patrons 
arriving prior to or during the 6 p.m.-7 p.m. time period is expected to be higher than what is 
assumed in the EAW. This additional traffic would put added pressure on I-35W during the p.m. 
peak hour. Please discuss and state what information the 60 percent is based on. 


2. Landfill 


o Page 22. The Binding Agreement and Notice of Compliance should be listed under MPCA. 


o Page 32. The south road requirement by MPCA is misrepresented. The road was originally located 
on landfill property. As heavy service trucks would not be allowed to drive on a road that is located 
over the landfill cover, MPCA would require waste to be re-located before this service road would be 
built. This waste re-location would be considered part of the incremental cost for amphitheater 
development that MPCA would not pay for. The city of Burnsville suggested that the road be built 
south of the landfill property on Edward Kraemer property in order to reduce the incremental cost. 
MPCA had no objection to this re-location. 
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Mr. John Shardlow 
Page Three 


• Page 51. The second complete paragraph is somewhat confusing. Our interpretation of what is being 
stated is if the Edward Kraemer quarry dewatering system were turned off, that any seepage (flowing 
through the soil, not daylighting at the surface of the landfill as a leachate seep) from the landfill 
would collect in the McGowen quarry before discharging into the Minnesota River. This is unlikely, 
as the McGowen quarry would also fill up with ground water, so leachate from the landfill would 
travel in the same direction as ground water flow, namely north, and not into the McGowen quarry to 
the west. Statements that the dikes in the formerly proposed marina area or on the east side of the 
McGowen quarry would provide remediation of leachate are unfounded. The leachate would remain 
in the groundwater, below grade, until it discharged into the Minnesota River. It is also unlikely that 
a leachate seep would daylight after the final cover is installed, as the cover would prevent new 
moisture from entering the landfill from precipitation, precluding leachate seeps from occurring. 


• Page 95. The allowable hours of operation should be explicitly stated. MPCA construction contracts 
require the construction contractor to comply with local ordinances. These allowable hours of 
operation are usually from 7:00 a.m. to 7:00 p.m., Monday through Saturday. Noise is a very 
important issue for this project, and the amount of noise from the associated ·construction projects will 
also be significant to nearby residents. 


• Page 3, #13 -At some time dewatering wells will likely be needed, therefore this should not be 
marked "No", as it is misleading. A simple statement should be added to state that there is a potential 
for future dewatering wells to be installed. 


• Page 4, #15 - Even though a "river audience" is not planned for by this proposal, it seems a statement 
should be made to recognize that during concerts it would seem likely that boat traffic would increase 
in the area near the amphitheater. 


• Page 39 - Since the Kraemer quarry will cease operation within the operating life of the amphitheater 
the MPCA believes that it is necessary for the city to look at just what dewatering scenario will be 
needed in the future to deal with ground water impacts. 


3. Noise 


The Acoustical Analysis performed by Paoletti Associates, Inc. for the Proposed Black Dog 
Amphitheater (Paoletti Report) identifies potential violations of the State noise rules. The proposed 
Black Dog Amphitheater must comply with the State noise rules for event noise and traffic noise. 


The Black Dog Amphitheater may employ one, or a combination of the following noise mitigation 
methods, or any other appropriate method, to comply with the noise rules: 1) modify the amphitheater 
design and/or operation to reduce the noise level observed by the neighboring properties; 2) change the 
land use of the neighooring residential receivers to a land use with a less restrictive noise area 
classification; or 3) the facility can apply for a variance from the State noise rules under Minn. R. Chapter 
7000.7000. 
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We look forward to receiving the required responses to our comments, and your decision on the need for 
an EIS. If you have any questions regarding our comment letter, please contact me at (651) 296-7432 or 
Susan Heffron at (651) 297-1766. 


Sincerely, 


Sc~V\ ~~foru 
Kevin J. Kain 
Planner Principal 
Operations and Planning Section 
Metro District 


KJK:gs 


cc: Greg Konat, Burnsville City Manager 
Tibor Gallo, Attorney General's Office 
Karen Studders, MPCA Commissioner 
Lisa Thorvig, MPCA Deputy Commissioner 
Tim Scherkenbach, MPCA, Policy and Planning Division Director 
Susan Heffron, MPCA, Policy and Planning Division, Operations and Planning Section 
Ron Schwartz, MPCA, Metro District, Site Remediation Section 
Peter Tiffany, MPCA, Metro District, Site Remediation Section 
Mary Lynn, MPCA, Policy and Planning Division, Community and Area-wide Program 
Brian Timerson, MPCA, Policy and Planning Division, Community and Area-wide Program 
Stacy Casey, MPCA, Metro District, Operations and Planning Section 
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Minnesota Pollution Control Agency 


520 Lafayette Road, Saint Paul, Minnesota 55155 


Telephone (612) 296-6300 


June 2, 1989 


Mr. Greg Konat, Di.rector 
Camrunity Developrent 
City of Burnsville 
1313 E. Highway 13 
Burnsville, Minnesota 55227 


Dear Mr. Konat: 


RE: Freeway Sanitary Landfill Environmantal Assessrrent Worksheet 


5P 


MINNESOTA 1990 


Thank you for your letter of May 26, 1989, requesting a meeting to discuss both 
the Environmantal Assessrrent Worksheet ( EAW) being canpleted for the developnent 
planned for the Freeway Sanitary Landfill location and any environmantal 
concerns connected with developnent of_the_site.- We have scheduled-a meeting 
for 3:30 p.m. on M::mday, June 5, 1989, in our offices. The meeting will be held 
in Conference Roan 3 on the fifth floor. 


A map showing the location of our building and nearby public parking has been 
included for your convenience. If you have difficulty finding the meeting roan, 
please stop at the sixth floor reception desk for assistance. If you have any 
questions, please call Rita O'Connell of my staff at 612/296-7390. 


ill 


-Sincerely, 


c. w~ 
ey E. Massey, P.E. 
tor 


Ground Water and Solid Waste Division 


REM: jcj 


Enclosure 


cc: John Shardlow, Dahlgren, Shardlow &--Uban, Inc. 


3;.001as 


Regional Offices: Duluth • Brainerd • Detroit Lakes • Marshall • Rochester 
Equal Opportunity Employer Printed on Recycled Paper 
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Minnesota Pollution Control Agency \ ' -_ ,. 
520 Lafayette Road, Saint Paul, Minnesota 55155 /11/oh/J>t:: 


. Telephone (612) 296-6300 ~"'1r:;;,--


SEP B 5 1969 


Mr. John Shardlow 
Planning Consultant 
300 First Avenue North, 
Minneapolis_, Minnesota 


Dear Mr. Shardlow: 


Suite 210 
55401 


RE: City of Burnsville Environmental Assessment Worksheet (EAY) McGowan 
Amphitheater, Waste Transfer Station, and Marina 


M1~ ... l\!)l" ra~u 


The Minnesota Pollution Control Agency (MPCA) staff has reviewed the above 
referenced projeCt. Based on the information available in the EAW and other 
documents in our files, MPCA staff has significant comments related to this 
proposed project. Considering the cumulative effects of the proposed McGowan 
Planned Unit Development (PUD) and the potential for significant environmental 
impact, the MPCA recommends that an Environmental Impact Statement (EIS) be 
prepared or, alternatively, that the EAW be revised to include information that 
"1ill address the issues raised in this letter. The environmental review 
process and the resulting EA\.l and/or EIS documents should provide and refeience 
available information applicable to the proposed project. A revised EAW should 
be renoticed for an additional commen~ .Period . 


There are three components of the proposed project, an amphitheater, waste 
transfer station, and marina. Included in the development plans are a 
community park and tr?ils with significant final landscaping features planned. 
All three components require environmental review. The amphitheater is in a 
mandatory EAW category because it exceeds a seating capacity of 5,000 people. 
The proposed design capacity is 19,500 which is close to the mandatory EIS 
category of 20,000. The proposed transfer station site was included in the 
Hennepin County Resource Recovery Project EIS which "1as found adequate by the 
Metropolitan Council on July 10, 1986. Without more specific information on 
this transfer station and the conclusions developed in the EIS, MPCA staff is 
unable to determine "1hat additional potential environmental issues should be 
addressed. The MPCA recommends that the city of Burnsville further investigate 
the firial transfer station plan and address issues that relate to significant 
changes, from the 1986 proposal, in the design and operation of this facility 
(e.g. design capacity, hours of operation, recycling activities at site, etc.). 
In addition, more information on the marina, which is in a later phase of the 
total site development, should be included in the environmental review 
documents as a part of this project. 


Regional Offices: Dul.uth •Brainerd• Detroit Lakes• Marshall• Rochesler 
Equal Opportunity Employer Printed on Recycled Paper 
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Specific comments on issues celated to the McGowan PUD pcoject ace listed in 
the categories below. The major concerns are related to three general areas: 


* Final closuce of the Fceeway landfill and the development of an 
amphitheater on the site. Surface and ground water quality concerns, 
potential for methane/toxic gas release and effects on future users of 
the site, maintaining the integcity of the landfill cap, and how the 
plans foe site development celate to the boundacies of cefuse fill (e.g. 
construction and excavation near or through the refuse?). From the 
information provided in the EAW, it is undetermined where the boundaries 
of the refuse are. 


* Potential noise impacts from traffic noise reaching levels above state 
standards and effects of neighboring evening quarry operations and 
resulting noise levels may significantly impact amphitheater concerts. 


* Air quality concerns related to traffic emissions and the need for a 
detailed aic quality analysis to be included in the EAW. Tcaffic 
impacts and measures that would ease projected traffic congestion as 
they relate to I-35Y interchange with 113th street, existing vs proposed 
roadway improvements, quarry trucking and conflicts with other area 
evvents. Information in EA\.l does not· provide adequate analysis of these 
potential impacts. 


Comment Categories (based on information provided in the EAY) 


Effects of Pcoject on Successful Landfill Closuce: 


Supecfund activities at the Fceeway Landfill ace being conducted by the 
landfill pecmittee (ownec/opecatoc), R.B. McGowan Co., Inc. (RBMCI), undec a 
Request foe Response Action issued by the MPCA on Febcuacy 25, 1986. RBMCI is 
scheduled to complete the cemedial investigation phase within appcoximately six 
months. The following phases ace the feasibility study, to develop and 
evaluate a variety of remedial action alternatives, and the design and 
implementation of a cemedial action plan. 


The transfer station will need approved closure.and post-closure plans before a 
pecmit can be issued. To date, RBMCI has not cectified that the landfill has 
been closed noc has the MPCA appcoved of any cectification. The final covec 
plan foe the landfill was disappcoved by the MPCA and negotiations foe covec 
and closure are continuing. Also, post-closure, contingency action, and 
financial assurance plans, that would include monitoring of the landfill cap 
and ground water, need to be developed. 


1) In section 4b-3, a site plan/map shoving the ·celationship between foatuces 
of the existing facility and the pcoposed McGowan PUD was not pcovided. 
Complete infocmation on the extent of cefuse filling (boundacies), 
monitoring wells, proposed or existing roads, sewer and water lines, 
buildings, and wetland location in relation to the PUD facilities is 
essential to evaluate how these significant features would interrelate with 
the PUD facilities. Also, for clarification, a discussion on depth of fill 
above bedcock should be included. 


• 


• 
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2) In section 5, the EAi/ states that "the city of Burnsville has reached the 
conclusion that the environmental issues surrounding this matter will have 
been adequately addressed when the required Remedial Investigation (RI) is 
completed and the landfill Closure Plan is completed and accepted by the 
MPCA". If the city did not base the conclusion on the entire Super fund 
process then this is partially incorrect. Instead of in just the ''RI'', 
additional information regarding environmental impacts may occur during any 
and all steps of the entire Superfund process: r€medial investigation, 
feasibility study and remedial action. 


\later Quality: 


1) Section 17, item number 4 states that in the current condition the McGowan 
Quarry floor is as much as 20 feet above the water table. However, in the 
event of pumping cessation by the Kraemer Quarry, the McGowan Quarry floor 
would be under- water. This or any possibility of water ponding in the 
proposed amphitheater stage area may require a National Pollutant Discharge 
Elimination System (NPDES)/ State Disposal System (SDS) permit to pump out 
this area. 


2) Sections 16 and 17 and figures 17.1 and 17.2., appear to be based entirely 
on information presented in the remedial investigation report by 
Conestoga-Rovers and Associates Limited. This report has been previously 
reviewed by MPCA staff and significant comments and corrections to this 
report were made. Information from MPCA comment letters appear not to be 
refl€cted iD these sections of the EAij, Corrections are as follows: 


a. Cross-Sections. MPCA stated in a July 28, 1988, letter to Richard 
McGowan from Barbara Gnabasik (staff), that the geologic contact between 
the Jordan Sands tone and the Prai r. ie du Chien Group is not shmm at the 
correct elevation. The contact needs to be corrected to an elevation 
that ranges from 540 to 560 feet. The Sandstone shown on the 
cross-sections is a bed within the Prairie du Chien Group. 


b. The depth of the to~ of the· Jordan Sandstone needs to be revised to 
range from 150 to 170 feet instead of 75 to 120 feet below ground 
surface as stated in the EAV. 


c. The minimum thickness of overburden needs to be revised from three to 
zero feet. Currently, there is ·no overburden in the quarry. Also, the 
MPCA staff has documented through pictures that the landfill operator 
and one of t~e amphitheater promoters, RBMCI, deposited refuse directly 
on top of the bedrock. 


d. Previous correspondence between MPCA staff and RBMCI, indicated that the 
ground water flow direction in the Prairie du Chien Aquifer has changed 
since the RI report from Conestoga-Rovers and Associates Limited was 
submitted. The reasons for the changes are: 


·-·- "= .,,.-,,,~wtra<'_,,W/F_/_,,,,_-,,..,,,.,,:,"""'"-"'.;"'=~,;'C'"'/!_c_' "~"";'"'='~"-
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- The deepening of a Kraemer wash water well and the resulting effect of 
pumping this deepened well at high capacity on ground water flow 
patterns. Staff has requested information on static water level 
measurements as part of the RI in order to assess this effect. 


- The head in the U.S. Salt Company artesian well was drawn down by the 
Kraemer sump dewatering. The U.S. Salt Company well is no longer 
artesian and a sumersible pump was installed. Static water 
measurements have also been requested on this well. 


3) The RI also indicates that not all ground water under the Freeway Landfill 
discharged to· the Kraemer sumps. In the vicinity of monitoring well \lT-9 
(northeast part of the landfill), the ground water discharges directly into 
the Minnesota River. 


4) Table 16.1. An explanation should have been provided regarding which wells 
were abandoned according to the requirements of Minn. Rules ch. 4725, the 
Minnesota Water Well Construction Code. Additional information should be 
developed on attempts which were and will be made to locate the wells that 
were not abandoned in this manner. 


5) Figure 16.5 is outdated. Figure 16.1 is more accurate with regard to 
current monitoring locations. Please note that monitoring wells WT-7 and 
WT-8 are dry as well as surface water sampling location SW-7. Also, two 
nests of two wells may be installed northeast of SW-6 and west of WTllB and 
at WT-8 as part of the remaining RI work. One well in the nest will be 
open to the Prairie du Chien Aquifer and the other well in the nest will be 
open to the top of the Jordan Sandstone. 


6) The plans indicate some of the proposed facility construction may involve 
work in refuse. If this occurs the amount of leachate and concentration 
will likely expand. Minn. Rules pt. 7050.0180 establishes a nondegradation 
policy for all waters in the state. Should an increase in volume or 
concentration meet the significant test, as presented therein, a 
nondegradation analysis would be required. The developer would then be 
required to demonstrate the social.and economic benefits of this expanded 
discharge and may be required to pretreat the water prior to discharge. 
Previous landfill closure order submittals to MPCA indicate that sewer and 
water lines do not go through refuse. If such information is· current, it 
should be included or referenced in the environmental review documents. 


7) Excavation of the marina in proximity of the refuse will likely cause 
leachate from the landfill to seep into the marina. Since the marina would 
be in a backwater situation, it is unlikely that the MPCA would allow any 
dilution factor to apply to the leachate. This means that the ground water 
entering the marina would have to meet water quality standards. The 
historical quality of the ground water below the site in.dicates some kind 


' 
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of mitigation may be necessary to meet the standards. The amount of 
leachate that will discharge through the unsaturated zone to the marina 
needs to be addressed. 


8) The Kraemer sumps have caused a temporary drawdown of the water table from 
the Freeway Landfill. I/hen the Kraem.er pumpout ceases, two things will 
happen that may affect the project. First, the quarry will fill with 
ground water. Second, these consequences may affect the water quality 
situation at the.marina. Although Kraemer has indicated intentions to 
continue operations for at least the next 40 years, MPCA believes further 
investigation of water quality impacts at the site should examine two 
scenarios: existing and post-Kraemer pumpout and the effects on leachate 
flow. These scenarios were requested to be examined as part of the 
remaining remedial investigation/feasibility study (RI/FS) work. 


9) Sectio11 11. A NPDES/SDS permit should be added to the list of permits that 
may be required from the MPCA. The permit would address discharge of 
surface water runoff and runoff from retention ponds to the Minnesota 
River. Monitoring of the sewer water may.also be required if the water is 
allowed to be discharged into the Minnesota River. As mentioned in comment 
one of the ground water category, a NPDES/SDS permit may also be needed for 
abandoned quarry pump-out. In addition, a Clean Yater Act Section 401 
permit from the MPCA, in conjunction with the Corps of Engineers Section 
404 permit, should be listed. 


10) Section 13. MPCA staff has been verbaliy informed that businesses south of 
the Kraemer Quarry were all serviced.with city water as a drinking water 
supply. However, MPCA staff has not received adequate documentation from 
RBMCI or the city of Burnsville that this is the case. The city .or RBMCI 
should reference or provide copies of documentation of this issue in the 
environmental review documents. Discussion of this issue should include 
the water supply wells on the eastern part of the Kraemer Quarry property; 
for example, the well at Bituminous Roadways, Inc. 


11) Section 15, In order to avoid making a misleading statement and showing an 
inaccurate Figure 15.1, quarried areas where the Prairie du Chien Group is 
exposed need to be mapped as such. 


12) In section 17, paragraph two, in order to avoid a misleading statement, it 
should be stated that the ground water which is discharged to the Kraemer 
Quarry is discharged from the Kraemer Quarry. by pumping, ultimately into 
the Minnesota River. 


13) Sections 22 and 29. 
potential effects of 
between the location 


Numerous questions can be raised concerning the 
runoff management systems. The separation distances 
oE the sedimentation detention ponds and boundaries of 
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solid waste filling needs to be defined. Surface water detention ponds may 
not be placed on or directly adjoining solid waste due to the potential for 
increased leachate production. The facilities should be designed to 
promote surface water runoff and not allow it to infiltrate the 
refuse-filled portion of the landfill (i,e, no runoff ponds should be 
constructed on the refuse filled portion of the site), 


14) The EAW did not discuss whether the sewer and water lines will be placed in 
the solid waste. Information pertaining to the boundaries of the solid 
waste and locations of the sewer and water lines should be developed in 
greater detail to allow an in-depth analysis of potential effects. Also, 
the developer should be able to demonstrate that the sewer pipes will be 
installed in stable material since subsidence in the garbage is a 
possibility, 


• 
15) A gravel surface on most of the parking lot may ,provide insufficient 


infiltration protection for the landfill cover. This will probably be 
addressed as part of the iandfill closure plan, but could result in a 
design change. 


16) Section 22. Regarding surface and storm water runoff, the storm sewer 
system should be designed for greater than a five year rainfall event. The 
basis of this five year event (i.e. any human safety impacts related to 
design) should be discussed. Also, the environmental review documents 
should contain more information on the storm water and surface water runoff 
plans and include the sewer system and interceptor plans. A sewer 
extension permit will be required. 


Noise: 


1) Information provided indicates that traffic noise levels for the proposed 
project are above standards by three to six dBA. Further analysis will be 
necessary to determine if a variance will be required. 


2) The effects of the rock crushing activities on the concert goers are of 
primary concern. Quarrying activities, both rock crushing and. trucking, 
will occur during the hours scheduled for amphitheater concerts. The noise 
of trucking may add to traffic noise levels and rock crushing would- likely 
be detectable during concerts, Background levels of 35 and 40 dBA are 
necessary for symphonic-type concerts. Vith quarry operations, such levels 
would likely not be met. Further analysis with recommendations on how to 
maintain acoustical integrity during performances should be conducted. 


Air Quality: 


1) Decomposition in the landfill does and will continue to result in the 
release of methane and other toxic gases, Currently, MPCA does not know 
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the toxic constituents or amounts, the health and related impacts on 
amphitheater, transfer station, and marina users, or remedial action which 
may be necessary to alleviate these impacts. Previous tests were 
inadequate and this issue will be addressed ~nd further evaluated in the 
superfund process. 


2) The transfer station will be sited on buried refuse and will be enclosed on 
three sides. Being semi-enclosed in a low area there is concern that toxic 
gases may accumulate in this area. No air monitoring program for toxic 
gases is proposed or presented beyond a promise of some CO measurements in 
Section 23. An air monitoring program should be developed and implemented 
for toxic gases as a part of the RI/FS and transfer station permit 
application. 


3) Indirect Source Permit (ISP). There was no detailed air quality analysis 
included in the EAW. However, the EAW does mention that more detailed 
carbon monoxide analysis will be conducted for th·e ISP application. An air 
quality analysis ·Should have been included in the EAW since it is a more 
widely circulated document than the ISP.application. When a project is 
large enough to require an ISP, the environmental review process should 
allow for public input on potential impacts. A related consideratio11 is 
that closure plans for the landfill must be approved before an ISP is 
issued. No project construction can begin p~ior to issuance of the ISP. 


Traffic: 


1) Traffic Analysis. To mitigate the impacts of the development traffic on 
Interstate (1)-3511, the Division of Air Quality staff has stressed with 
developers, the need to schedule the amphitheater events at nighttime to 
avoid traffic conflict during the p.m. peak hours on I-35W. Despite this, 
MPCA staff learned in a meeting with project consultants that some daytime 
events would be scheduled during the weekdays and weekends, but no 
documentation is included in the EAW to indicate the event times. In order 
to avoid worsening the severity of existing traffic congestion on I-3SW 
during the p.m. peak periods, the EAi/ should provide an additional 
documentation on and analysis of the daytime activities·including event 
times, types, and ~izes of the events. 


2) The 3.4 vehicle occupancy rate assum~d in the EAW for crowd levels near 
18,000 patrons appears to be overestimated. A diligent effort was made in 
the EAW to incorporate the results of t~o traffic studies conducted by 
Barton-Aschman Associates, Inc., for similar amphitheaters. Unfortunately, 
the studies cite cases from Detroit, Michigan, and Highland Park, Illinois. 
Auto occupancy depends.on variables such as location and distance of the 
facility, availability of parking on the site, types of concerts which 
typically result in capacity crowds, and the likelihood of multiple couples 
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and groups attending these types of concerts. Therefore, what ·occurred. in 
Detroit and Highland Park might not necessarily be applicable to 
Burnsville. MPCA staff believes that a realistic auto occupancy rate in 
this case should be 3.0. The auto occupancy rate confirmed by organizers 
of various concerts with similar attendance levels at the Metropolitan 
Center in Bloomington is 3.0. This is a more reasonable rate for the Twin 
Cities metropolitan area. 


3) The EAV assumes that 25 percent of the patrons vill arrive between 6:00 and 
7:00 p.m., 60 percent betveen 7:00 and 8:00 p.m., and 15 percent after the 
start of the concert at 8:00 p.m. There was no explanation on how the 
percentages were derived. As part of the traffic mitigation measures, the 
developer is planning to not open the gates until after 6:00 p.m. This 
measure may not be very effective in deterring the majority of the patrons 
from arriving at the site prior to 6:00 p.m. Since a vast majority of 
these patrons are expected to be general admission ticket-holders, they 
would come early to obtain good seats on the berm. Thus, even though the 
7:00 - 8:00 p.m. time period was used as the design peak for patron 
arrival, it is likely that as attendance approaches the 18,000 design 
level, the percentage of general admission patrons arriving prior to or 
during the 6:00 - 7:00 p.m. time period is expected to be much higher than 
vhat is assumed in the EAW. This additional traffic will put added 
pressure on I-35Y, which is already operating near or at capacity. Arrival 
time periods and potential impacts on traffic, should be examined furthe·r. 


4) The capacity analysis indicates that the I-35W interchange with 113th 
Street will be operating at a level of service F with the existing 
geometry, unless an interchange modification is implemented to provide a 
better access to the site. Measures that would ease- the projected traffic 
congestion at that interchange should be examined further. 


5) Improvements to part of County Road 5 and Embassy Road vere assumed in the 
EAW as viable roadways that vould assist in providing acceptable traffic 
operation to the facility. As such, traffic assignments as well as 
capacity calculations were based on the premise that improvements to these 
roadways were completed and were operating as functional facilities. The 
EAU does not discuss where funding would be derived for these roadway 
improvements. Legally binding commitments to fundi"ng for the assumed 
roadway improvements would be needed prior to the HPCA's appr9val of the 
ISP application. 


6) A significant issue not evaluated in the EAU, which would have potential 
traffic impacts on the I-35W interchange with 113th Street, is the traffic 
generated by the adjacent Kraemer operations. The staff learned that. ove,· 
600 heavy truck trips are being made daily. It should also be noted that 
one heavy truck is believed to be the equivalent of four cars, in terms 
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of the length of roadway used. The facility operates six days a week from 
May through October, from 6:00 a.m to 11:00 p.m. Monday through Friday, and 
6:00 a.m to 4 p.m. on Saturday. MPCA staff is concerned that this 
additional traffic will significantly contribute to the existing weekday 
peak hour traffic on I-3511 and 113th Street. The trips from this gravel 
operation should be included in the traffic analysis . 


•• As stated, the issues listed in this letter are considerable and it is the 
position of the MPCA that additional environmental review be conducted on the 
proposed McGowan PUD project. MPCA staff is willing to meet and further 
discuss these issues. If you have any questions, please contact Kevin Kain of 
my staff at 296-7432. 


• 


Sincerely, 


f .Gerald L. Willet 
Commissioner 


GLII: pnk 


cc: Greg Konat, Community Development Director, Burnsville 
Mark McGowan, McGowan Development Corp . 
Steve Schwanke, Metropolitan Council 
The Honorable Daniel McElroy, Mayor, City of Burnsville 
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July 30, 1980 


Paul Smith 
Metropolitan Council 


• 


300 Metro SqC1are Building 
7th & Robert Streets 
St. Paul, Minnesota 55101 


Ilear Mr. Smith: 


Water Quality · ~Q.., ;:. B · /·~~ 
Bra~ Sielaff, Groundwater 
Ranay Surnyeat, Permits 
Gary Kimball, Permits 
Virginia Reiner, S&G 


Air Quali,ty - Mike Valent,ine ~--s id Waste 
/4 


.:[.er.r_y_s_ta 
ra Forrest 


Cliff, Ed, 


Doh Kyser 
La:rrry Dugdale 


Janet 


ti) jj'jyir,i, '!_ . W,-ff/j~ 
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The Minnesota Pollution Control Agency has reviewed the draft EIS on the Free­
way Sanitary Laudfill expansion. Many of the comments given on the Pine Bend 
and Burnsville Landfill EIS' s equally apply for the Freeway EIS. Unfortunately, 
this document references the Pine Bend and Burnsville draft EIS's which do not 
contain the HPCA ccrr:ments and ~fetro?olitan Council's res~onses presr'!ntcd in the 
{~t:dl EIS's. Consequently, this EIS does not contain an adequate dis~us~ion on 
alternatives, ~~terial recovery, soils, cover and closure ~equirerncnts, area 
wells, etc. The comments ond responses given for the Pine Bend and Burnsville 
draft EIS's should be reviewed for applicability to the Freeway EIS and so noted . 
In addition, the attached page-by-page and general connnents were made by the 
staff in the following subject areas: 


1. Alternatives - pp. 3, 145-149 
2. Water quality and leachate production - pp. 2, 3, 44, 78, BO, 


83, 118, 120 and 121 
3. Surface water runoff - p. 72 
4. Area drinking water wells - pp. 121 and 122 


.. 5. Flooding potential and effects - p. 56 
.6. Vegetative cover - p. 72 
:7. Cover materials - p. 19 
:8. Hanagement - pp. 46, 72 and general conunents 


,.Sincerely, 


)}; ~cf"'' l (,,, p'.J;..1~~ 


• 
Terry Hoffman ·' "( .....__ 
Executive Director 


Phor.c: _?.9_6_-:1)01 __ _ 
1935 West County Roc:d B2, Roseville, M;nnesota 55113 


Regional Offices · Dulu!h, Or 2inerd/ Do!roit Lakes/t·Jl.Jrshalli Rochester 
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MPCA Comments on 
Freewav Sanitarv Landfill Draft EIS 
July 23, 1980 • 


Page 2 The vertical expansion may increase the rate of 
leachate flow due to the increase pressure corresponding to higher 
elevations. During rainfall periods water can enter the saturated 
mass at a.higher rate to replace that which is moving vertically 
through the mass. For every foot of increase in elevation or 
head, there is almost a half a pound per square inch pressure in­
crease ,1hich in effect increases the flow rate through the mass 
into the underlying soil. Therefore, there will be an increase 
in the total leachate productfon from the landfill. 


Page 3 There is a statement that the proposed expansion will 
not affect wells if pumping rates remain the same. It would be 
more usefull to provide an evaluation as to the pumping .rate which 
will lil:ely cause contamination problems •. This will provide in­
formation on the limitations placed on the resource as a result 
of the proposed action. Page.three indicates that traffic con­
gestion and litter are impacts of the proposed action. However, 
an alternative, no action, does not indicate that this impact 
,,;11 '-- ··r· t d F ~ th t "'t ... h --'-·- ., .. ----,,t-iv 0 
.', .. --·- UC inl. 1.ga e • Q..._ e ffiQS pa~ · L e no a._~..L.VH U..&..1,..C.l.~.r;,,._,~ -


~~~ not been fully or properly evaluated. 


Page 15 In the description of the monitoring svstems the 
depth of all wells should be included to indicate what aquifer or 
portion of the aquifer is being Sc!P.lpled. 


Page 19-In the closure discussion of the landfill, the type 
of soil material and degree of compaction should be specified, so 
that infiltration can be minimized. 


Page 44 There should be a discussion within this section 
regarding the other processes which also contribute to leachate 
attenuation such as oxidation reduction, chemical reaction, 
absorption and dilution. We agree that attenuation in this 
situation is probably not an important factor in considering 
environmental effects. 


Page 46 The EIS indicates that bedrock varies from 3-45 feet. 
It should be noted, however, that visual bedrock outcrops were 
observed in unfilled areas of the permitted site. Therefore, 
waste materials are currently being placed directly on bedrock • 
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Page 56 The significance of the fact that flood waters can 
inundate portions of the landfill are not fully evaluated. 


Page 68 -third paragraph-··Does the Freeway site violate SW 6 
(1) with respect to distance from the "high water mark of a lake, 
pond or flowage and at least 300 feet from a stream?" If so, has 
a variance been secured? 


Page 69 Table III - 15 - Correct the following: 


pH - should be: 6.0-8.5 
Total dissolved solids should read total dissolved salts. 
There is no total Alkalinity Standard in 4A. 
The sulfate standard is not applicable in this case. 
It is intended for wild rice areas. 


Page 72 Vegetative cover on finished portions of the landfill 
is very sparse and can not be considered vegetative cover from a 
typical ope;:, f,:7,;2::: <'"'.C::. "":2refore, runoff calculations are pro­
bably :i.n ec::o,:. ,vi,~;, :r.·e:sf>e<.: t to runoff calculations, there should 
be information regarding the loss of soils from the fill area and 
the need for long term perpetual maintainence as well as settling 
basins to remove suspended materials prior to ·the runoff entering 
the river. 


Page 73 - third paragraph - "The saturated material" What 
does this refer to? If it is solid waste, does this increase in 
water retention· increase the decomposition rate and hence methane 
production? 


Pages 78,80 - Are these calculations based on Freeway or 
Burnsville Loadings? definition of L indicates the values come 
from Burnsville. 


Page 83 - third paragraph - This paragraph needs to reflect 
more accurately the current status of the drainageway with respect 
to standards. (See Schade's memo to Cliff Anderson, 5/9/80 and G. 
Blaha's memo to C. Anderson, 5/2/80). The water in the drainageway 
may exceed recreational and fisheries standards. However, the 
Agency has made a determination that more appropriately, the drain­
ageway should be classified as a Limited Resource Value water, 
allowing the application of less stringent standards. This re­
cormnendation for a new classification is currently under review by 
the hearing examiner and a decision on its appropriateness·is expected 
in early fall. 


'<Or ·J·,..,r-
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Page 83 - The statement "Where difference exist between WPC 14 
and WPC 22, the more stringent conditions are applied." ':his should 
read "conditions shall be applied." 1 


Page 83 The. significance of a 23 percent increase in BOD is 
determined by the dissolved oxygen content resulting from the 
organic decomposition in the river. Therefore, there should be 
information on the DO concentration effects on the river. In 
particular, there should be information regarding cumulative effects 
of BOD from all sources that effect this river segment. Recognizing 
that the water quality of the river is considerably degraded by 
point and nonpoint sources from the Metropolitan area all controll-


.able sources of water poilution should be evaluated as to the treat­
ablility and ultimate benefit on the river. This evaluation has 
not been made and should be a part of the EIS. 


Page 84 - last paragraph - What WPC 14 standards are referred 
to here? Groundwater standards do not cover ammonia and specific 
conductance. 


Page ts9 Figure 14 do'"s not show where the U.S. Portland 
Cement I,'=11 is located • 


Page 
should be 
increased 


118 Statements regarding 
revised to account for 
elevation head. 


the leachate production rate 
higher production rates due to 


Page 120 - top paragraph - Refer to comment regarding p. 83. 


Page 121 The combined effects of the landfills with the 
expansions will increase significantly the background concentrations 
of several parameters in the river. Recognizing that the downstream 
dischargers rely on dilution -to meet water quality standards, the 
landfill may become a significant contributer to the problem. The 
section on cumulative impact should contain an evaluation on whether 
there will be additional downstream violations or an aggravation 
of existing violations. Tha combined landfills will increase 
ammonia in the Minnesota River from 0.7 mg/1 NH3-N to 1.0 mg/1 (43%). 
Lesser increases are noted for other water quality parameters. The 
expansion will prolong leachate discharge and no conclusion could 
be reached regarding whether or not leachate concentration will· 
increase (p. 119). In view of this, the landowner wants to develop 
a mariner harbor (p. 19). This subject should be addressed in this EIS . 
Based on the above information, it is quite possible that the marina 
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will provide a direct route for leachate to enter the river more 
expeditiously from the landfill. The leachate may have less time 
to degrade, undergo less diluticn and be released in higher con­
centrations than expected. Furthermore, the new water quality 
standards will probably address un-ionized ammonia. A projected 
43% increase in un-ionized ammonia in the final downstream mix 
may violate the new un-ionized standard during low flow. In fact, 
current upstream total armnonia concentrations may calculate to 
un-ionized armnonia concentrations that would exceed proposed 
water quality limits. 


Page 121-123 It is stated that the wells at the site should 
remain free of leachate influence based on the ground water flow 


· characteristics underneath the landfill. This in not necessarily 
the case since an increase in concentration of leachate constituents 
could have an impact. Also, what ground water is used for should 
be indicated for wells at the site. In addition, the impact of 
additional wells and increased withdrawal rates should be evaluated 
in regard to ground water flows • 


Page 1'.i4 ln the Ae,;thet::Lcs Section there should be an evaluation 
of the visual impacts of any additional 20 foot high expansion. 
What was previously flood fringe and low lying land will now be a 
mound with steep slopes. Presumably the distance from which this 
landfill will be seen will be substantially increased. Also its 
final configuration as it relates to the natural setting should 
be evaluated. 


Page 136 There should be a discussion on increased fugative 
dust because the top elevation of the landfill will be 20 feet 
higher. Presumably, it will be exposed of greater wind erosion. 
Also the environmental and estetic impact of blowing litter should 
be evaluated along with potential mitigating measures. 


Page 139 - paragraph 3 - Do we have any specific evidence that 
the operations do now include daily cover? Any recent site inspections? 
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Page 145 The no action alternative indicates that there will 
be impacts such as increase fuel costs, etc. However, the 
Burnsville landfill is located very close to the existing Freeway 
landfill which presumably would be the most logical alternative 
landfill. Are, in fact, fuel costs going to increase? If so, 
are the increased costs significant? 


The EIS indicates that a new landfill would be required nine 
months earlier if the proposed action were denied. This, however, 
is the only impact which applies to this discussion. Siting 
activities, construction, leachate collection systems, cost, etc. 
will all occur regardless of this expansion. The EIS gives a false 
impressions that 4.2-5.6 million dollars of site development cost 
will be required if this landfill expansion does not occur. The 
EIS does not seriously evaluate alternative sites to this proposed 
action. The significant impacts of this proposed action cannot be 
evaluated against alternatives with the information currently pro­
vided in the draft EIS • 


Page 152 The Minnesota River is an intrastate water body. 


Page 154 The Freeway landfill is refered to as the Burnsville 
landfill when reviewing the proposed action with the policy frame­
work . 
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GENERAL: 


In general, the EIS fails to adequately evaluate the impacts 
and the severity of the impacts of ·the alternatives which are, also, 
not fullv evaluated. The staff believes that the no build alter­
native should be further evaluated and compared to a more thorough 
evaluation of environmental effects of the proposed action. It does 
not appear that alternatives have been seriously considered. The 
relatively small amount of additional capacity this landfill provides 
to the Metropolitan area may be replaced by existing landfills and by 
new landfills which will need to be constructed in the future • 
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